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Summary
A questionnaire, requesting information about the number of 
irritable bowel syndrome (IBS) patients referred to 
gastro-intestinal clinics and the involvement of dietitians in 
their treatment, was sent to 43 large hospitals of which 31 (72%) 
were returned. Forty high fibre diet sheets used for IBS by 
dietitians were analysed for content and design. Only a small 
proportion of patients referred to hospital saw a dietitian and 
they were rarely given a follow-up appointment. Diet sheets 
varied in their standard of presentation and possible 
interpretation.
In an investigation of patients with IBS, 73 were managed on a 
high fibre diet in three groups: group A had repeated dietetic 
advice from a senior grade dietitian, group B had a single 
interview with the dietitian and group C received a diet sheet 
from a doctor without referral to the dietitian. Fibre intake of 
patients, and an age, sex matched control group, was assessed by 
a food frequency questionnaire at the beginning and end of the 
six month study. Patients also completed a 7-day weighed food 
inventory at the end. Symptomatic response was assessed blindly 
by the clinician using a standardised questionnaire and scoring 
system. On completing the study patients were questioned about 
the acceptability of the diet. There was no difference in fibre 
intakes of the three groups at the beginning or end of the study. 
Only 14 patients achieved a daily intake of 30g during the week 
they weighed their food. The majority of patients found the diet 
acceptable. The consumption of breakfast was the food habit 
which appeared to be of most benefit. There was a general 
improvement in all symptoms regardless of the amount of fibre 
ingested. However, larger fibre intakes were associated with 
improvements in specific symptoms, namely hard stools, 
constipation, urgency, mucus and watery stools.
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CHAPTER 1
INTRODUCTION
_ 1 _
1.1 Prevalence of irritable bowel Syndrome (IBS)
Irritable bowel syndrome is a common disorder of intestinal dysfunction 
in North America and Europe (Royal College of Physicians, 1980) 
although its true prevalence is unknown. Patients with IBS constitute 
a high proportion of a gastroenterologist's workload. Surveys carried 
out in Edinburgh, Bristol and Virginia, USA show that between 19 and 
26 per cent of patients referred to gastrointestinal out-patient 
clinics have a final diagnosis of IBS (Switz, 1976; Ferguson, Sircus & 
Eastwood, 1977; Harvey, Salih & Read, 1983). It is generally diagnosed 
in twice as many women as men (Chaudhary & Truelove, 1962) although the 
proportion of women can be even greater (Keeling & Fielding, 1975). 
Those who seek medical advice represent only a small proportion of the 
population who have symptoms typical of IBS. Thompson and Heaton 
(1980) surveyed 301 apparently healthy people many of whom reported 
symptoms similar to IBS. Over twenty per cent reported abdominal pain 
(13.6% adbdominal pain relieved by defaecation), and a proportion of 
these also reported constipation or diarrhoea. In another survey 
(Drossman et al,. 1982) of 789 students and hospital employees, 17.1 
per cent, predominantly female, also reported similar bowel dysfunction 
to that found in IBS. However, a recent study has shown that women 
excrete harder stools during the luteal phase of the menstrual cycle 
casting doubt on diagnosing IBS in the general population by variation 
in bowel habit alone (Davies et al., 1986). It is thought to be less 
common in third world countries, the first two known cases in black 
South Africans only being reported in 1975 (Segal & Hunt, 1975).
1.2 Pathophysiology of IBS
IBS has also been called 'spastic colon' and 'functional diarrhoea' and
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is a difficult condition to define due to the lack of objective 
evidence of gut dysfunction (Heaton, 1983a). It is a condition in 
which there is no structural or biochemical abnormality so it has been 
defined simply as unexplained lower abdominal pain, constipation or 
diarrhoea (Floch, 1981). However, symptoms of IBS vary greatly and it 
is now apparent that it is not one syndrome but consists of several 
sub-groups.
The most common symptom in patients presenting for medical attention is 
pain. This pain appears to be due to an oversensitivity of the rectum, 
sigmoid and descending colon (Ritchie, 1973) and possibly also the 
caecum and ascending colon (Cann et al., 1983). Common symptoms which 
aid positive diagnosis of IBS are abdominal distension, pain relief 
with bowel action, more frequent stools with onset of pain, looser 
stools with onset of pain, passage of mucus per rectum, feeling of 
incomplete evacuation of faeces, urgency, watery stools, straining at 
stool and small hard stools (Manning et al., 1978; Thompson, 1984; 
Thompson & Heaton, 1980).
Chaudhary and Truelove(1962) divided their series of 130 patients into 
two groups
a)Spastic colon group - patients with pain of colonic origin.
Bowel habit variable, sometimes normal but sometimes associated 
with periodic constipation or diarrhoea, or both these symptoms 
alternating.
b)Painless diarrhoea group - patients with diarrhoea but without 
pain or constipation.
Other features of IBS which have been reported are flatulence and
- 3 -
audible borborygmi. Patients are also often said to appear tense and 
anxious.
1.3 Diagnosis
There are no specific diagnostic tests for IBS but investigations are 
important in order to eliminate the presence of organic diseases such 
as inflammatory bowel disease and carcinoma. Final diagnosis is made 
after taking a patient history, a general physical examination, a stool 
examination and culture for pathogens, haemaglobin, white blood cell 
and ESR estimations and sigmoidoscopy. Patients with IBS do not suffer 
from anorexia, severe weight loss, rectal bleeding, anaemia or fever. 
They will report the presence of some of the symptoms described in 
Section 1.2.
There are no physical findings specific to IBS, although tenseness and 
anxiety with cool clammy hands, neurodermatitis, brisk reflexes, 
excessively tender and palpable colon, pain on rectal examination, 
empty or near empty rectum and hard or firm faeces are common 
(Fielding, 1981). A negative signoidoscopy will exclude the existence 
of a structurally abnormal colon, but a vigorously contracting sigmoid 
will support the diagnosis of IBS (Thompson, 1984).
1.4 Aetiology of IBS
The aetiology of IBS is still unclear and a number of factors are 
likely to play a role. About a quarter of patients can date their 
symptoms from an attack of gastroenteritis (Chaudhary & Truelove, 1962) 
but for most the cause of their discomfort is less apparent.
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It has been suggested that the symptoms of IBS are often caused by an 
intestine which is struggling with our modern fibre-deficient diet 
(Painter, 1972). There is evidence that a lack of fibre in the diet is 
the underlying cause of many of the so called diseases of affluence, 
especially those of the large intestine such as appendicitis, 
diverticular disease and tumours of the colon and rectum (Burkitt, 
Walker & Painter, 1972). IBS does have symptoms in common with 
symptomatic diverticular disease and the evidence supporting the link 
between a lack of fibre in the diet and the development of diverticular 
disease appears to be stronger than for any other condition (Carlson & 
Hoelzel, 1949; Painter & Burkitt, 1971; Hodgson, 1972; Brodribb & 
Humphreys, 1976). It seems unlikely that low fibre diets are a cause 
of IBS although they may contribute to its development and 
symptomology. This view is supported by Hillman et al. (1982) who found 
no difference between the mean total fibre intakes of 30 women in New 
Zealand with IBS and those of 25 healthy asymptomatic controls.
Food intolerance may play a role in the aetiology of IBS. It was 
thought at one time that lactose intolerance was important (McMichael, 
Webb & Dawson, 1965; Weser et al., 1965), but it now seems that this 
only plays a very minor role in white British adults (Pena & Truelove, 
1972; Eastwood et al., 1984; Ferguson, Macdonald & Brydon, 1984). More 
recently an intolerance to a variety of other foods such as wheat, 
maize, dairy products, coffee, tea and citrus fruits has been 
implicated (Jones et al., 1982). Jones (1985) has reviewed the role of 
food intolerance in IBS and his group's experience of the management of 
IBS with food exclusion diets.
Symptoms of IBS are related to alterations in the motility of the colon 
(Taylor, 1985). Abdominal pain experienced after ingestion of food
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may, in some cases, be due to an exaggerated intestinal motor response 
to cholecystokinin (Harvey & Read, 1973). The composition of the meal 
affects this response, with high fat meals resulting in a greater 
stimulus of colonic activity than high carbohydrate meals (Wright et 
al., 1980).
The association between psychological factors and IBS is increasingly 
recognised (Johnson, Jacobson & Fjzfrde, 1986). Almy, Abbot and Hindle 
(1950) demonstrated a sharp reduction in colonic motility of the 
sigmoid colon during periods of emotional conflict which generally 
resulted in diarrhoea. Palmer and colleagues (1974) found that IBS 
subjects were significantly more neurotic and less extroverted than the 
normal standards they were compared with. Esler and Goulston (1973) 
found that their IBS patients, who had predominantly diarrhoea, were 
significantly more anxious and neurotic than a control group of general 
medical patients, whereas those who had pain predominantly did not 
differ significantly from the control group. In both these last two 
studies there was quite a large overlap between each group. Whitehead, 
Engel & Schuster (1980) also found more psychological traits amongst 
IBS patients than controls although there were no differences between 
those with constipation and those with diarrhoea. The stress of life 
events is also recognised as having an important contributary role in 
the development of IBS (Mendeloff et al, 1970; Ford et al, 1987). 
However, recent studies suggest that the high prevalence of 
psychopathology found among patients with IBS is mainly only amongst 
those in the community who seek health care (Drossman et al., 1988; 
Whitehead et al., 1988). Psychological studies using reliable and 
valid methods of assessment have indicated that 40-50 per cent of 
patients with recently diagnosed functional abdominal pain have 
demonstrable psychiatric illness (Creed & Guthrie, 1987).
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1.5 Dietary fibre
Interest in the role of dietary fibre in the aetiology and treatment of 
a number of clinical conditions has prompted research into its nature 
and has resulted in efforts to arrive at a precise definition. It is a 
complex containing a number of plant substances which are not digested 
by human digestive enzymes in the small intestine and may be divided 
into two broad categories:- plant cell wall substances such as pectic 
substances, hemicelluloses, cellulose and lignins, and non-struetural 
polysaccharides such as gums and mucilages (Trowell et al., 1976). A 
summary of the chemistry and properties of the principal fractions of 
dietary fibre is in Table 1.1. Trowell's definition is a 
physiological one. A more precise chemical definition depends largely 
on analytical methods and this is the subject of reviews by Asp and 
Johanson (1984) and Johnson (1989). Exactly which substances should be 
included in this umbrella term is still debated because of their 
different physiological roles. Now it has been recommended that 
dietary fibre should be redefined as non-starch polysaccharides (NSP) 
(Englyst et al., 1987) so that dietary fibre and starch may be treated 
as separate food components with differing physiological roles. 
Analytical methods for NSP exclude resistant starch (Englyst, Wiggins & 
Cummings, 1982; Englyst & Cummings, 1985; 1988) which can be present 
in variable amounts in processed foods (Englyst et al., 1987). The 
importance of resistant starch and of the interplay between fibre and 
colonic microflora is also not fully understood. Non-starch 
polysaccharides may be divided into soluble and insoluble dietary fibre 
fractions (Englyst & Cummings, 1988). The amounts of soluble and 
insoluble fibre are equal in most vegetables with the exception of 
peas, beans and lentils (Englyst et al., 1988). Although pulses are a 
good source of soluble fibre, the proportion of insoluble fibre
- 7 -
Table 1.1. Chemistry and properties of the principal fractions of 
dietary fibre (adapted from Southgate and Englyst, 1985).
Classical Polysaccharide 
nomenclature type
Distribution and properties
Polysaccharides: 
Cellulose Glucans Main structural component of plant 
cell walls. Close packing of ^ 5-4- 
glucan chains occur allowing strong 
hydrogen bonding between the chains. 
Insoluble in water. Resistant to 
enzymes and chemicals unless 
molecular arrangement disrupted.
Hemi-
celluloses
Galactomannans
Arabinoxylans
Xyloglucans
Found in small amounts in many cell 
walls. These polysaccharides are the 
storage form in many seeds 
(including leguminosea); they may be 
deposited in the wall or within the 
cell.
Found in virtually all cell walls. 
Insoluble in native state, but many 
are water-soluble after extraction. 
Solubility increases with extent of 
substituent side chains.
Found in virtually all cell walls, 
water-insoluble until extracted.
- 8 -
continued.
Table 1.1 continued
Classical
nomenclature
Polysaccharide
type
Distribution and properties
Pectic Rhamno- Found in all plant tissues -
substances galacturonans important components of immature 
cell walls. Water-soluble, forms 
gels and combines with divalent 
ions. Methyloxyl groups on uronic 
acid residues affect gelling 
properties.
Arabinogalactans Found in most plant tissues; 
water-soluble
Glucans ^-glucans Widely distributed (especially in 
cereals), water-soluble forming 
gummy solutions.
Lignins Not polysacch­ Found in some cell walls, especially
arides but mature ones, where it increases
phenyl propane their mechanical strength. Insoluble 
in water and resistant to chemical 
and bacterial degradation.
_ 9 _
significantly exceeds it. Most vegetables contain five to ten percent 
cellulose (of dry matter), although some such as lentils and split peas 
have less and others, such as leafy vegetables, celery, peas, 
swede-turnip and broad beans, contain more. The ratio of soluble to 
insoluble fibre also varies between fruits. Some such as the berries, 
apples and pears, contain significantly more insoluble fibre, mainly 
due to the relative large amounts of cellulose being present. Fruits 
containing more soluble fibre include bananas and satsumas. Wheat, 
maize and rice products contain mostly insoluble fibre (as 
arabinoxylans) whilst oats contain mostly soluble fibre due to their 
^3-glucan content (Englyst et al., 1989). Several reviews of dietary 
fibre, other than those already mentioned, including chemistry, 
analysis, content of the diet, function and its role in aetiology and 
treatment of disease, have been published (e.g. Brydon & Tadesse, 1980; 
Royal College of Physicians, 1980; Connell, 1981; Cummings, 1981; 
Stasse-Wolthuis, 1981; Kay, 1982; Eastwood & Passmore, 1983; Eastwood & 
Robertson, 1983; Roth & Leitzmann, 1985; Heaton, 1986).
Any beneficial effects of dietary fibre in patients with IBS probably 
depends largely on its ability to increase faecal mass (Connell, 1975) 
and to normalise colonic transit times (Payler et al., 1975). Fibre 
also appears to decrease intracolonic pressure (Connell, 1978) and 
improve myoelectrical activity (Taylor et al., 1980), effects which are 
likely to be beneficial. Larger stools are a result of an increase in 
water holding capacity, bacterial mass and gaseous products of 
fermentation. The effect of fibre on stool weight depends on the 
chemical composition and particle size. Bran added to the diet 
increases stool weight to a greater extent than fruits and vegetables, 
probably due mainly to the greater water holding capacity of bran in 
the colon (Cummings et al., 1978; Stasse-Wolthuis et al., 1983; Van
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Dokkum, Pikaar & Thissen, 1983). Fruit and vegetables contain more 
easily fermentable fibre so their effect on stool weight is mainly due 
to increased bacterial growth (Stephen & Cummings, 1980). Bran with a 
large particle size is more effective at increasing stool weight than 
fine bran primarily due to its greater water-holding capicity (Heller 
et al., 1980; Smith, Drummond & Eastwood, 1981; Van Dokkum et al.,
1983). Raw bran is more effective than cooked (Wyman et al., 1976) as 
cooking probably increases the availability of its starch content in 
the small intestine, and hence less remains to provide substrate for 
colonic bacterial growth.
Although many studies have shown that dietary fibre decreases transit 
time, its effect varies between individuals and cannot always be 
predicted from either fibre intake or stool weight (Tucker et al., !
1981; Hillman et al., 1982). Stronger relationships between stool 
weights and transit times may occur when the predominant fibre source 
is from cereals and the subjects have had time to adjust to the higher 
fibre intake (Eastwood, Elton & Smith, 1986). Increased fibre intake 
may only produce a shorter transit time in an individual if their 
initial transit time was long (Eastwood et al., 1973; Harvey, Pomare & 
Heaton, 1973; Payler et al., 1975). Detailed tabulations of the 
results of a large number of studies on the effect of dietary fibre on 
faecal weight and composition have been published by Cummings (1986).
1.6 Fibre as a treatment for IBS
Increasing the fibre content of the diet has long been recognised as a 
treatment for constipation. Buchan's textbook, Domestic Medicine 
(1812), recommended rye bread, that is a mixture of wheat and rye, and 
that wheat bread alone should not be eaten, especially if made with
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'fine' flour. Burne (1840) wrote, 'coarse brown or bran bread is very 
efficacious, the bran acting as a salutary stimulus to the peristaltic 
action of the intestine'. High fibre diets for IBS were recommended by 
Ryle (1928) although they did not become universally popular until the 
early 1970's. In 1972 an uncontrolled study reported that a high 
fibre, low sugar diet with unprocessed bran resulted in a definite 
improvement in symptoms in 62 out of a total of 70 patients with 
diverticular disease (Painter, Almeida & Colebourne, 1972). This led 
to the idea that it could also be helpful in IBS. In an uncontrolled 
trial Piepmeyer (1974) treated 26 patients with unprocessed bran and 23 
showed an improvement in their symptoms. A postal survey of 100 
British gastroenterologists showed that wheat bran or a high fibre 
diet, or both, were used by 93 per cent in the treatment of spastic
colon with constipation and by 84 per cent in IBS with diarrhoea
(Manning & Heaton, 1976).
Since that time a number of other studies of the therapeutic effect of
fibre on the symptoms of IBS have been carried out. These studies vary
in their fibre source, length of duration, number of subjects and 
method of assessing any effect of the treatment. Some have not been 
controlled, which limits their value as IBS patients respond well to 
placebo, and most have not assessed the patients' total intake of 
dietary fibre. As a result the outcomes of the studies have not been 
consistent.
There are only three studies where the total fibre intakes have been 
assessed, but they were not controlled. Fielding and Melvin (1979) 
studied 25 patients before and after six months on a high fibre diet. 
The 20 patients who improved had increased their intake of fibre from 
18.9g before diagnosis to 24.8g after six months, whereas the five who
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did not improve only increased their intake from 13.5 to 15.6g. 
Improvement was clinically judged by a physician and details of 
symptomatology were not given. Those who did not improve had a lower 
initial fibre intake, and since severity of symptoms was not assessed 
it is possible that less severe symptoms were associated with, but not 
due to, larger intakes of fibre.
Fielding and Kehoe (1980) scored 40 patients by whether they were 
symptom free, much improved, improved, not changed, worse, much worse 
or intolerably bad, but did not differentiate between symptoms. 
Four-fifths of their patients improved after four weeks on a diet 
containing either 23.4 or 35.6g of fibre. They concluded that it is 
not necessary to prescribe a specific amount of fibre but that it is 
important to ensure that each patient achieves a significant increase. 
Although there were only 12 males in the study, the results suggested 
that they required a greater increase for symptom relief.
Hillman, Stace and Pomare (1984) followed 14 patients with IBS two to 
three years after management on a high fibre diet. Intake had 
increased by a mean of 6.7g per day in 11 patients, but there was no 
significant correlation between change in dietary fibre intake and 
clinical severity scores which included dyspepsia as well as the common 
symptoms of IBS.
The first controlled trial using bran and/or wholemeal bread was with 
26 patients who were allocated to either a high or low wheat fibre diet 
(Manning et al., 1977). Patients on the high fibre diet reported a 
significant improvement in pain and bowel symptoms whereas those on the 
low fibre diet did not. As with other studies the different presenting 
symptoms were not analysed separately. This study was completed before
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the availability of data on dietary fibre content of foods (Paul & 
Southgate, 1978) so total intakes of each group could only be 
estimated. Patients in the high fibre group were able to take either 
20g bran daily in addition to their existing diet or 170g of wholemeal 
bread instead of their usual white bread. Assuming the bran group ate 
120g white bread each day, the alternative diets would have contained 
13.4g and 14.5g dietary fibre respectively.
Two studies using bran biscuits failed to show a beneficial effect on 
symptoms. S/ltoft et al. (1976) studied 52 patients who were divided 
between a treatment group who received three biscuits, each containing 
lOg bran per day, and a control group who received wheat biscuits 
without the bran. Again patients were asked to make a subjective 
assessment as to how much they had improved, no differentiation being 
made between presenting symptoms. The treatment period was only six 
weeks. No measurement was made of fibre intake from other foods and 
neither was compliance monitored. It seems very likely that the 
patients' normal food intake would have been reduced in order to 
accommodate the biscuits. The energy content of the biscuits was not 
reported. Recently, a well designed double-blind placebo cross over 
trial showed no difference between 12 bran biscuits or 12 'placebo' 
biscuits per day (Lucey et al., 1987). The bran biscuit treatment 
provided an increase in fibre of 15.6g, the 'placebo' biscuits an 
increase of 2.8g and each was taken for three months. Twenty-nine 
patients completed the six month study. Patients were asked to 
maintain a constant background intake of dietary fibre but the actual 
amount was not reported. Compliance was assessed by dietary 
questionnaire each month, but as in the previous study the large number 
of biscuits which had to be consumed must have affected intake of other 
foods. In this study individual symptoms were assessed and divided
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into three categories - pain score, bowel score (stool frequency, 
straining, incomplete evacuation, laxative use) and general score 
(nausea, vomiting, bloating, severe flatus), none of which showed 
greater improvement with the bran biscuits that with the placebo 
biscuits. This study did demonstrate the effect of a placebo since, 
during the first three months of therapy, there was a significant 
improvement in all symptom categories in both the bran treated and 
placebo treated groups. However, few of the patients in this study 
suffered from constipation which is the symptom for which bran has been 
found to be most effective.
Cann, Read and Holdsworth (1984) treated 38 patients with bran for four 
weeks and 47 per cent considered they had improved. Patients also 
rated each symptom on a scale of one to five at the beginning and end 
of the treatment period. Therefore it was possible to demonstrate that 
the severity of urgency, constipation, pain, borborygmi, belching, acid 
reflux and nausea was reduced, whereas that of diarrhoea, distension, 
flatulence and heartburn was not. Diary cards were also kept which 
showed that urgency was more frequent with bran. Following this 
experience, 28 of the patients were entered into a double blind cross 
over trial of a five week period on a placebo and another on an active 
drug for either diarrhoea (loperamide) or nausea and vomiting 
(domperidone). During the placebo treatment all symptoms which had 
improved with bran maintained their improvement with the exception of 
constipation. Diarrhoea improved on placebo whereas it had not on 
bran. This study suggests that, apart from constipation, the 
improvements achieved on bran were all due to a placebo effect.
However, there may have been a carry over effect as bran always 
preceded placebo and treatment periods were short. As the patients had 
to build up their dose of bran gradually by lOg increments at weekly
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intervals, stopping at whatever dose they felt relieved their symptoms, 
those requiring the full 30g dose would only have been taking this for 
at most two weeks. In common with other studies no measurement of 
fibre intake from the diet was made.
Some gastroenterologists prefer to use a fibre preparation, such as 
ispaghula, for the treatment of IBS although the efficacy of these has 
not been confirmed. Longstreth et al., (1981) carried out a controlled 
trial in which 26 patients took a psyllium preparation for eight weeks 
and 34 a placebo containing corn starch, dextrose anhydrous and 
polyvinyl pyrrolidone. A large proportion of both the psyllium and 
placebo groups (77% and 70% respectively) reported an improvement.
This strongly supports the importance of placebo in the treatment of 
IBS and of the effect of the increased attention available when taking 
part in a trial. The results may have been affected by a laxative 
affect of the placebo (Greenbaum & Stein, 1981) and by hard stools 
initially being reported more frequently by the placebo group.
Kumar et al., (1987) attempted to determine the optimum dose of 
ispaghula husk for treating male Indian patients with IBS over a 17 day 
period. The three symptoms they assessed, constipation, diarrhoea and 
abdominal pain, improved slightly on lOg but more so on 20g. On 30g 
there was only a slight further improvement in constipation and pain 
but a worsening of diarrhoea, so they concluded that the optimal dose 
was 20g. Unfortunately no controls were included, there was a large 
drop out rate and dietary intakes were not assessed. The relevance of 
these results to clinical practice in Britain is doubtful since the 
proportion of patients with constipation was high, although their stool 
weights were greater than those found in healthy British subjects 
(Eastwood et al., 1973; 1982; Wyman et al., 1978; Eastwood, Elton &
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Smith, 1986).
Ispaghula in combination with other treatments has been shown to be 
advantageous. Harvey, Mauad and Brown (1987) considered that its use 
with or before a high fibre diet reduced the excessive flatus and 
abdominal distension often experienced when first taking the diet. 
Ritchie and Truelove, (1979) showed that treatment with ispaghula 
combined with two other preparations, a psychotropic drug (lorazepam) 
and a smooth muscle relaxant (hyoscine butylbromide), resulted in 
greater subjective improvement than with any of the three preparations 
alone. In another study of combination therapy (Ritchie & Truelove, 
1980) bran was substituted for ispaghula and found to be less 
effective.
Studies of the efficacy of dietary fibre in the treatment of 
diverticular disease have similar design and interpretation problems. 
Uncontrolled trials have been reported which support the use of high 
fibre diets (Plumley & Francis, 1973; Parks, 1974; Highland & Taylor, 
1980). The two major controlled trials carried out however, have 
presented conflicting results mainly due to difference in patient 
selection. In the first (Brodribb, 1977) bran was shown to be 
beneficial in patients with quite severe symptoms. In the second 
(Ornstein et al., 1981), bran had no such effect in patients with only 
mild symptoms. In both trials the amounts of bran used were small so 
the difference between treatment and control groups amounted to less 
than 5g dietary fibre per day.
1.7 Optimum intake of dietary fibre
Although it has been suggested that patients with IBS need only to aim
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to increase their fibre intake and need not aim for any particular 
level, Brodribb (1982) has suggested that an intake of 40g per day is 
probably necessary to relieve symptoms of diverticular disease. A 
standard dose of 20g bran (equivalent to lOg dietary fibre) over and 
above a patient's normal food intake is often prescribed for 
diverticular disease (Heaton, 1981). The National Advisory Committee 
on Nutrition Education (1983) recommended that intakes for all adults 
should be on average 30g per day, that is lOg more than the estimated 
mean British intake in 1976 (Bingham, Cummings & McNeil, 1979). If 
dietary fibre is beneficial to patients with IBS, either 30g per day, 
or an increase of lOg would appear to be the goals for which patients 
should aim initially. Studies of the diets of dietitians and their 
families indicate that although 30g is a realistic goal for a national 
mean intake, it is more difficult for those with below average energy 
intakes to consume this amount (Black, Ravenscroft & Sims, 1984; 
Cole-Hamilton et al., 1986). Surveys of Scottish population groups 
show mean dietary fibre intakes to be somewhat less than 20g (Eastwood 
et al., 1982; Thomson et al., 1982; Thomson et al., 1985; Barber, Bull 
& Cameron, 1986).
1.8 Compliance with dietary regimes
There have been few studies on the ability of patients to adhere to a 
therapeutic diet or the effect on compliance of increasing the contacts 
between the patient and dietitian. Compliance with diabetic diets has 
been shown to be poor (Tunbridge, 1953; Tunbridge & Wetherill, 1970; 
West, 1973; Henry et al, 1981; McCulloch et al., 1983(b)). Jackson, 
Glasgow & Thom (1985) also found poor compliance with a therapeutic 
diet amongst children with coeliac disease. Some educational 
programmes for diabetics have been evaluated (Webb et al, 1982;
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McCulloch et al., 1983(a)). Wilson, Burrows and Hadden (1980) 
suggested that compliance in diabetics deteriorates when patients 
receive less attention from the health care team. Studies have also 
been done on the effectiveness of nutrition education as part of 
secondary prevention programmes for coronary patients (Karvatti, 1981; 
Reid et al., 1984). A relationship between degree of supervision and 
compliance with non-dietary therapies has been demonstrated (Haynes, 
1976). In general, surveys show that nearly 50 per cent of patients do 
not comply with their prescribed treatment schedule whether it be 
medication or advice (Ley, 1977). Apart from studies where dietary 
advice was reinforced as part of a trial to assess the effect of 
dietary fibre on symptoms of IBS or diverticular disease (Manning £t 
al., 1977: Fielding & Melvin, 1979; Fielding & Kehoe, 1980; Hillman, 
Stace & Pomare, 1984) no studies on compliance with high fibre diets 
have been reported.
Motivation is required for patients following all dietary regimes as 
they have to take personal responsibility for adherence. More thought 
and effort is required for purchasing and preparing the correct food 
than is required for simply taking medication. When a high fibre diet 
is prescribed for IBS it is as a method of control rather than as a 
cure. This, and the fluctuating symptoms of IBS, will affect 
motivation. Most dietary regimes are difficult to adhere to because 
they are restrictive, although with high fibre diets this is less of a 
problem.
Traditionally, dietitians use a consensual regime, that is one which is 
the result of negotiation where the regime represents a consensus or 
mutual contract (Fink, 1976). This is particularly true for high fibre 
diets where normally no defined quantity of dietary fibre is aimed for.
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The aim has been to encourage patients to increase their intake of 
dietary fibre gradually, from foods they find acceptable, until they 
experience an improvement in symptoms (Heaton, 1985). Whether this is 
the most effective method, and how much guidance is required to cope 
satisfactorily with the regime, has not been assessed. Glanz (1980) in 
her review of compliance with dietary regimes stated that dietary 
counselling, as it is presently practised, is often an inefficient use 
of patient and professional time.
The quality of instructional literature available for patients to take 
home would also be expected to be of importance. No research has been 
done on ways of presenting material on diet sheets. A number of 
articles reviewing research on instructional text have been written 
(Wright, 1977; Hartley, 1981; Duffy & Waller, 1985) but none of these 
refer to dietary instruction. Well designed diet sheets, where 
criteria such as page size, word length, sentence complexity, spacing, 
type of print and headings, colour and use of active voice have been 
considered, should aid patient comprehension and retention of 
information. Also, an attractive presentation may be important for 
patient motivation (Duchastel, 1978). The ideal design of diet sheets 
for use by dietitians, who have the expertise to provide additional 
advice during dietary consultations, may be different from those meant 
to be used by doctors, who generally lack the time and knowledge to 
discuss practical dietary issues with their patients.
1.9 Assessment of compliance
Dietary compliance and the value of different educational methods is 
difficult to measure. Ideally a direct method should be used in which, 
for example, blood or urine is analysed. For high fibre diets an
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increase in faecal weight would indicate an increased intake of fibre 
but would not give a measure of the quantity consumed. In any case, 
collection of stools in a normal clinical setting is not practical. A 
second method of assessing compliance with diet is to measure the 
health outcome, for example measuring weight loss with a weight 
reducing diet. This method is not suitable for IBS due to the strong 
placebo response.
Finally, compliance can be measured by assessing the amount of fibre 
consumed. This can be done by several methods including food 
frequency, 24 hour recall, diet history, food diary and weighed food 
inventory (Pekkarinen, 1970; Marr, 1971; Block, 1982; Roberge et al.,
1984). The weighed inventory method is generally regarded as that 
which most accurately reflects 'true' intake. Therefore it is the most 
suitable for comparison of different individuals, providing sufficient 
days are recorded to allow for intra-individual variation. Surveys 
suggest that up to 10 days may be required to classify 80 per cent of a 
free living population into their correct third of total fibre intake 
although intra-individual variation differs from one population group 
to another (Bingham, 1985). Four days may be sufficient if only data 
on cereal fibre is required (Silman, 1980). In order to obtain a high 
participation rate, seven days of weighing food is normally the most 
that can be asked of subjects (Marr, 1971).
Weighed intakes can lead to over simplification of a subject's diet, or 
alteration of diet in order to impress the investigator. Therefore, it 
is essential that the importance of keeping the diet normal during the 
survey is explained to each subject at the start, even if this means 
not weighing every single food item.
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A food diary is similar to a weighed food inventory but requires the 
subject to make detailed descriptions using household measures instead 
of weighing. Many investigators use a semi-weighed method which 
combines both techniques in order to achieve a higher level of 
co-operation than would be possible if every single food item had to be 
weighed.
Seasonal variations in dietary fibre intake occur, intake being highest 
in the fourth quarter of the year (October to December) and lowest in 
the second (April to June) (Bingham, 1985). Therefore dietary surveys 
should take this into account.
Diet histories and food frequency questionnaires give an idea of a 
subject's food intake during the previous week or month. They are not 
good at distinguishing between individuals but are useful for group 
estimates. Kemm and Bray (1987) found that questions on the type of 
bread and breakfast cereal consumed identified groups with 
significantly different fibre intakes, but questions on vegetables and 
fruit consumption did not. Twenty-four hour recalls can give a 
reasonable measurement of the intake of a large group but are of no 
value for individual assessments (Young et al., 1952; Todd, Hudes & 
Calloway, 1983).
1.10 Calculation of dietary fibre intakes
Due to the various analytical techniques used, which give different 
results (Southgate, 1969; Robertson & Van Soest, 1981; Englyst, Wiggins 
& Cumming, 1982; Theander & Westerlund, 1986), some controversy exists 
over the true dietary fibre content of foods. The most extensive 
figures available are those derived from the method of Southgate
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(1976). This method overestimates the amount of dietary fibre in food 
since starch is incompletly removed. However, all surveys published 
since 1978 and all recommendations for dietary fibre intake have used 
Southgate's figures, so for comparisons to be made it is likely that 
they will continue to be used for some time.
1.11 Other dietary aspects of treatment
Studies carried out to assess the value of fibre in the treatment of 
disease suggest that cereal fibre, from wholemeal bread or bran, is 
beneficial for those patients whose predominant symptom is constipation 
and could be helpful in others even if mainly due to a placebo effect. 
However certain fruits and vegetables can exacerbate symptoms in some 
patients and some patients may benefit from the avoidance of fatty 
foods (Chaudhary & Truelove, 1962; Fielding & Melvin, 1979). Patients 
with excessive flatus might obtain some relief by excluding from their 
diet foods, in particular beans and cabbage (Davies, 1971; Flemming, 
Martinsen & Kuhnlein, 1983), with a high content of fermentable 
carbohydrate.
An increase in fluid intake is often advocated for constipation. Burne 
(1940) found that bowel movement was promoted in some by a glass of 
water taken on rising in the morning. In 1884 Dr Squibb wrote "The 
very common relief obtained in constipation from the use of fashionable 
mineral waters is, doubtless, largely due to the water" (Dodge & 
Kingston, 1890). The recommendation by today's dietitians probably 
stems from advice given in Hutchison's 'Food and the Principles of 
Dietetics'. The sixth edition recommends that at least three pints of 
liquid should be taken during the course of the day (Hutchison, 1927). 
Some patients with constipation do have a habitually low fluid intake
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and should be advised accordingly. For the majority of patients with 
IBS however, their normal fluid intake should suffice.
1.12 Non dietary aspects of treatment
Drug therapy is often used in the treatment of IBS but, as with diet, 
placebo is often just as effective. Anticholinergics relax smooth 
muscle, so preparations such as dicyclomine are prescribed in the 
belief that they might help to relieve the pain, although few trials 
are available to confirm this. Mebeverine has a similar action without 
the side effects of anticholinergics. Antidiarrhoeal preparations such 
as codeine phosphate, diphenoxylate hydrochloride (Lomotil) and 
loperamide may be given to patients with persistant painless diarrhoea. 
Peppermint oil has also been found to be a useful antispasmodic. 
Antidepressants and anti-anxiety agents have been shown to be of some 
benefit to many patients.
It is generally thought that the most important aspect of treatment is 
the relationship between the patient and doctor or other members of the 
health care team such as the dietitian. Patients gain much from 
reassurance that they are free of more serious disease such as cancer 
or inflammatory bowel disease (Thomson, 1984).
1.13 Aims of present study
This study was undertaken in order to assess the efficacy of high fibre 
diets as currently used for the treatment of IBS. The main part of the 
study involved:-
1. determining whether those patients who receive verbal advice from 
a dietitian increase their intakes of dietary fibre, whether the
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increase is greater than in those patients receiving only a printed 
diet sheet and whether those who have further follow-up visits to a 
dietitian increase their intakes further (Chapter 4).
2. assessing the symptoms of patients with IBS after they had 
followed a high fibre diet for six months in order to see whether 
those who achieve higher intakes have greater symptom relief than 
those with smaller intakes (Chapter 5).
As a preliminary to this, a survey of dietetic departments was made to 
obtain information about the number of patients with IBS referred to 
dietitians for advice on high fibre diets. In addition some currently 
available high fibre diet sheets were analysed for their content and 
design.
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CHAPTER 2
SUBJECTS AND METHODS
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2.1 Hospital practice
As a preliminary to the main study an attempt was made to find out 
something about the current practice regarding patient referral and 
dietetic practice.
Patient referral to dietetic departments
A questionnaire (Appendix 1) was sent to 43 large hospital dietetic 
departments. The hospitals chosen were those which were recognised for 
taking student dietitians for their main clinical training placement 
plus two additional Scottish teaching hospitals. There were three 
questions. The first asked for the number of 'new' patients with IBS 
seen at gastro-intestinal clinics, the second the proportion of these 
who are referred to the dietetic department and the third how many 
consultations each patient had with a dietitian.
Diet sheets
In 1983 a request was placed in the monthly newsletter of the British 
Dietetic Association for copies of high fibre diet sheets used for 
patients with IBS. These were assessed for design and layout, 
presentation of information and the dietary instructions given. Where 
the sheets included daily meal plans, the amounts of dietary fibre a 
patient might be expected to consume if complying with the diet sheet 
instructions, were calculated. In each case a possible daily maximum 
and minimum fibre intake was calculated for a woman with an energy 
requirement of 7.6 MJ and a man with an energy requiremen of 10.5 MJ.
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2.2 Patients
Seventy-seven patients, 28 male and 49 female, with a positive clinical 
diagnose of IBS (see Table 2.1) and living within the City of Aberdeen, 
were recruited into the study. Patients were recruited from the 
gastroenterology out-patient clinic between June 1983 and September 
1984.
The final diagnosis was only established after the following 
investigations were shown to be normal:- erythrocyte sedimentation 
rate, full blood count, serum vitamin B12 and folate, sodium, 
potassium, bicarbonate, urea, urate, albumin, alkaline phosphatase, 
aspartate aminotransferase, bilirubin, calcium, creatinine, gamma 
globulin, total protein, sigmoidoscopy and rectal biopsy, barium enema, 
barium meal and follow-through, lactose tolerance test, and blood 
agglutinins to typhi, para-typhi and Campylobacter. A jejunal biopsy 
was performed in a few patients, where the clinician considered it to 
be appropriate.
Seventy three of the patients (27 male and 46 female) completed the 
study. Of the four who did not, one female was subsequently found to 
have ulcerative colitis, one moved from the area and one male and one 
female failed to attend after the initial recruitment despite vigorous 
attempts to persuade them to attend. Three patients refused to take 
part in the study, two women because of difficulties in finding 
child-minders whilst attending the clinic, and one male because he did 
not wish to have any more tests.
In an effort to standardise treatment, all patients were asked to take 
mebeverine, 135 mg tds. Where mebeverine had been previously supplied
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Table 2.1. Criteria for the positive diagnosis of IBS
A Compatible clinical syndrome
Category 1 plus two or more features from category 21-
Category 1: Altered bowel habit
- diarrhoea (with or without mucus) 
or constipation
or alternating diarrhoea/constipation 
(without bleeding)
Category 2: Other alimentary symptoms
- pain characteristically associated 
with or relieved by defaecation
- nausea, fullness, ill-localised 
discomfort post-prandially
- borborygmi, flatulence
- feeling of incomplete defaecation
- urgency
B Clinical examination showing no evidence of weight loss,
abdominal masses, consistently localised tenderness or 
other signs of organic disease (includes normal 
sigmoidoscopy)
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with no benefit, dicyclomine, 10 mg tds was substituted. Each 
patient's general practitioner was notified and asked to prescribe the 
appropriate drug for the duration of the study.
Once patient consent to take part in the study was obtained and the 
diagnosis confirmed, the clinician gave each patient the Grampian 
Health Board high fibre diet sheet (Appendix 2). This had been 
compiled by the dietetic department and was the one currently in use 
throughout the Health Board by dietitians, general practitioners, 
health visitors and other health personnel. It gave information about 
foods with a high fibre content such as breakfast and other cereals, 
flours, breads, biscuits, fruits, vegetables and pulses, how much and 
how to take unprocessed bran, if required, and a daily meal plan. No 
target amount of dietary fibre was given.
Patients were then randomly allocated, in batches of nine sequentially 
in order to obtain an even distribution throughout the seasons of the 
year, to one of three groups as follows:-
Group A . Patients were interviewed by a dietitian who gave them 
advice on how to follow a high fibre diet. They had two follow-up 
visits to the dietitian, one after four weeks on the diet and one 
after three months. During the follow-up visits the patients' 
diets were reviewed, they were given recipe sheets and advice on 
methods of cooking wholegrain products, such as brown rice and 
wholewheat pasta, and how they differed from those used for their 
refined equivalents.
Group B . Patients were interviewed by the same dietitian who gave 
them similar advice on how to follow a high fibre diet. They had 
no follow-up visits to the dietitian.
Group C. Patients received no advice from the dietitian.
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An experienced senior-grade dietitian gave the dietary advice and only 
she knew to which group each patient had been assigned. She was also 
responsible for making appointments and tracing non-attenders.
After 64 patients had been recruited to the study it was found that 
there was an uneven distribution of males between the three treatment 
groups, so the last three males recruited were non-randomly allocated 
by the dietitian to the deficient groups in an attempt to make them
w\
more evenly sex-matched. Neither the physician assessing symptoms (see 
Section 2.5.1) o^r the nutritionist who assessed patients food intake 
(see Section 2.5.3), knew to which group and patient had been assigned 
until after the study had been completed.
All patients were asked to return for symptom assessment after three 
months, although only group A received a dietary consultation. Nine 
patients did not attend after three months (three from group A, six 
from group B and one from group C) and these were excluded when making 
comparisons between the three treatment groups.
2.3 Controls
By definition, IBS is a diffuse condition and it was important to know 
how different the group of patients in this study was from the general 
population. All 830 members of academic, technical and ancillary staff 
of Robert Gordon's Institute of Technology were sent a request asking 
for volunteers to participate in a study of IBS patients, as the 
healthy control subjects. One hundred and seven males and 65 females 
volunteered, and from these 65 were matched with the patients for age 
and sex, and as far as possible for socio-economic class as defined in 
the Classification of Occupations (Government Statistic Service, 1980).
- 31 -
Daughters and mothers of staff acted as controls for the eight patients 
who were either too young or too old to be matched with a working 
population. Controls were asked about their state of health, to 
ensure the inclusion of only those who regarded the working of their 
bowels to be normal most of the time.
2.4 Subject characteristics
Numbers, sex, social class and ages of all patients, groups A, B and C, 
and controls are shown in Table 2.2. The patients and controls were 
very well matched for sex and age, but less well for social class. The 
largest proportion of patients were from social class III, whereas the 
largest proportion of controls were from social class II as they were 
drawn from a population of college staff.
The groups were fairly well matched. There were slightly less males in 
group A (7) than groups B and C (10 each). The mean, minimum and 
maximum age was slightly lower in group C. There was a higher 
proportion of social classes I and II in group A. None of these 
differences were statistically significant. A list of all the 
participating patients, with their sex, age, treatment group and 
hospital unit number, is in Appendix 3.
2.5 Methods
This study was approved by the Joint Ethical Committee of the Grampian 
Health Board and the University of Aberdeen.
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Table 2.2. Numbers, sex, social class and age of all patients, 
treatment groups A B and C, and controls when recruited into the study.
rdLieuL ctuupb conetuxs
A B C All
Number:males 7 10 10 27 27
females 15 16 15 46 46
total 22 26 25 73 73
Social class,I 3 1 1 5 8
II 9 9 7 25 47
III 8 12 16 36 16
IV 2 4 1 7 2
Age, years:-
male,mean 38 35 34 36 36
(range) (26-56) (20-67) (22-54) (20-67) (17-64)
female,mean 38 39 33 37 37
(range) (17-69) (16-69) (15-65) (15-69) (15-69)
all,mean 38 38 34 36 37
(range) (17-69) (16-69) (15-65) (15-69) (15-71)
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2.5.1 Questionnaire on symptoms (Appendix 4)
A questionnaire about symptoms characteristic of IBS was compiled using 
questions selected and adapted from one used previously by Thompson and 
Heaton (1980). Most questions were multiple choice. For some 
questions such as 'do you usually have a bowel movement every day?',
'do you ever have a bowel movement two or more times between one meal 
and the next?' and 'do you ever experience pain in the belly or abdomen 
(that is not due to your monthly period)?', subjects could answer 
simply 'yes' or 'no'. For most other questions they had a choice of 
five answers: every day or with every bowel movement, most days or 
bowel movements, half the days or bowel movements, occasionally or 
never. For a few questions, such as 'how many bowel movements do you 
usually have in a 24 hour period, or in a week?', 'how often in a week 
do you have a bowel movement two or more times between one meal and the 
next?' and 'for how long have you been experiencing pain?', the 
subjects were required to respond with the number of times or number of 
months as appropriate. The questions and choice of answers were read 
out to each subject by a physician, who marked the appropriate box when 
the subject gave their answer.
The questionnaire was first tried with two hospital in-patients who 
were not part of the study, after which a few minor adjustments were 
made. Using the final version of the questionnaire, the clinician 
asked the patients about their symptoms on admission to the study and 
again after three and six months. Nine patients (two from group A, six 
from group B and one from group C) did not attend for the three month 
interview and these were excluded from the analyses comparing the three 
treatment groups. The characteristics of the 64 patients who completed 
the questionnaire all three times are shown in Table 2.3.
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Table 2.3. Number, sex, social class and age of the 64 patients, 
groups A, B and C, who completed the bowel habits questionnaire on all 
three occasions.
A
Number:male 6
females 14
total 20
Social class,I 3
II . 9
III 7
IV 1
Age,years:
males, mean 36 
(range) (26-56) 
females,mean 38
(range) (17-69) 
all, mean 37 
(range) (17-69)
Patient Groups
B C All
6 10 22
14 14 42
20 24 64
1 1 5
7 7 23
9 15 31
3 1 5
31 34 34
(20-60) (22-54) (20-60)
38 34 37
(16-67) (15-65) (15-69)
36 34 36
(16-67) (15-69) (15-69)
- 35 -
The groups, without these nine patients were as well matched as they 
were with them. The controls visited the clinic once, at the beginning 
of the study, when they were also questioned about their bowel habits 
by the physician, using the same questionnaire.
After all the subjects had been recruited, and half had completed the 
study, it was decided to add an additional question (number 31) on the 
frequency of pain. This question was answered retrospectively by all 
patients for the beginning of the study and for three months into the 
study, and for half the patients at the end of the study. Patients who 
had already completed the study were sent the additional question by 
post. The controls were not asked this additional question.
Symptom score
Eleven questions were used to compile a symptom score. These were 
questions twelve to seventeen, twenty-three to twenty-five, thirty and 
thirty-one. Apart from question 17, 'do you ever have pain in the 
abdomen?', symptoms were scored according to their frequency of 
occurence as follows:-
4 for every day or with every bowel movement 
3 for most occasions 
2 for half the occasions 
1 for occasionally.
0 for never
Question 17 scored one point if the patient had pain and no points if 
they did not. The maximum score possible was 41.
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Validation of questionnaire
Answers given by the patients to each question were compared with those 
given by the controls in order to assess whether people with IBS could 
be distinguished from apparently healthy persons. Total symptom scores 
were similarly compared. Symptom scores of patients who were satisfied 
that their bowels were working normally all the time were compared with 
the scores of those who regarded them as normal most of the time, those 
who regarded them as normal less than half the time and those who were 
not satisfied that they were normal at all. This was in order to 
ascertain whether symptom scores reflected a patient's feelings about 
the normality of their bowels.
Change in symptoms
A alternative scoring system was used for the change in each individual 
symptom during the six month study period. Each symptom was scored as 
follows
0 = symptom no longer experienced
1 = symptom reduced
2 = symptom the same
3 = symptom worsened
If the patient did not have the symptom to begin with, and still did 
not have it at the end, it was coded -1 and excluded from the analysis.
2.5.2 Questionnaire on food habits (Appendix 5)
This questionnaire was designed mainly to elicit information about
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frequency of consumption of foods rich in fibre. However it was also 
used to estimate the total dietary fibre intake from the most frequent 
portion sizes found in the weighed food intakes (Wise, Liddell &
Lockie. 1987) and portion sizes obtained from weighings done on
previous occasions. It consisted of multiple choice questions, mostly 
on the consumption of foods containing dietary fibre, and on breakfast 
habits, food intolerance or allergy and weight control.
The aim was for subjects to fill in the questionnaire unaided. A draft
form of the questionnaire was given to 12 people to answer; lecturers 
in the Schools of Home Economics, Hotel and Institutional Management 
and Nutritional Science of Robert Gordon's Institute of Technology, a 
housewife and a domestic worker. They were asked to make comments on 
any problems they found or anticipated subjects might find in 
completing it. It was then redrafted in the light of their comments.
Patients completed the questionnaire in the clinic on two occasions, 
once at the beginning of the study and once at the end i.e. after six 
months on the high fibre diet. The controls were also asked to fill in 
the food habits questionnaire once when they visited the clinic, and 
again six months later when it was posted to each one for completion.
Validation of questionnaire
To assess the ability of the questionnaire to estimate dietary fibre 
intakes it was validated against intakes calculated from 7-day food 
diaries (see Section 2.5.3). The questionnaire was validated for its 
ability to assess total fibre, cereal fibre and fruit and vegetable 
fibre.
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Validation was done with three groups of subjects:-
1. 24 healthy students not involved in the study
2. 23 of the control subjects
3. the 72 patients with IBS who completed a weighed food record. 
Students
Twenty-three female dietetic students (nine first years, four second 
years and ten third years) and one male third year business management 
student volunteered to keep food records. It was emphasised that the 
records would only be of use if they reflected their normal pattern of 
food intake. They were not told the purpose of the study except that it 
was part of a research project and that they would each get a computer 
print-out with the nutritional analysis of their diets. The first year 
students kept a food diary and were then interviewed by a dietitian 
using food portions to estimate weights. The second year students 
weighed all their food and the third year students used a mixed method 
of weighing and estimating the weights themselves. After they had 
completed their food records they were asked to fill in the 
questionnaire from which dietary fibre was estimated using portion 
sizes obtained from previous weighings (Appendix 6).
Controls and patients
After each control had completed the questionnaire for a second time 
they were asked whether they would weigh their food for a week. Only 
twenty-four (six males and 18 females) were able to do this, although 
one of the females failed to complete it leaving a total of 23. All 
the patients, except one female, kept a 7-day weighed food record after 
completing the questionnaire for the second time. Dietary fibre was
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estimated from the questionnaire using the most frequent portion sizes 
found in the weighed survey.
Correlation
Correlation coefficients for total dietary fibre, cereal fibre and 
fibre from fruit and vegetables calculated from the questionnaires and 
weighed intakes are in Chapter 4.
2.5.3 Weighed food intake
When the patients in groups A, B and C visited the clinic after six 
months on a high fibre diet they were shown how to keep a 7-day weighed 
inventory of their food intake (Marr, 1965). Seven days is thought to 
be the longest time during which subjects can normally be expected to 
weigh their food (Marr, 1971). They were given a set of Salter dietary 
scales, which read to an accuracy of two grammes, a written set of 
instructions (Appendix 7) and a booklet for recording the time the food 
was eaten, a description of the food, the weight in grammes and the 
weight of any food left over (see Appendix 8 for a specimen page of the 
booklet). They did not have to weigh cups of tea or coffee and they 
were told to weigh milk for teas and coffees once and then assume that 
the weight would always be the same. For foods eaten away from home 
they were asked to record as much detail as possible about methods of 
cooking, portion sizes and information from the packets of convenience 
foods. They were asked to start the record the following day if 
possible. On a few occasions patients were going on holiday during the 
next week or they were doing something else that would obviously cause 
a deviation from their normal eating habits, in which case another 
suitable starting date was arranged. They were visited at home two
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days later to check that they were keeping the records correctly and to 
answer any queries. At the end of the week they were visited again 
when their food records were checked and collected. In some cases,
especially where the patient was working and mobile, it was more
convenient for them to visit the investigator at her place of work,
bringing their food records with them for checking.
One male subject kept his food record for six days only, one female had 
no supervision and instructions were sent by post after a discussion by 
telephone and one female did not keep a food record although she 
completed the rest of the study.
Nutritional analysis of the weighed food inventory
Dietary fibre, energy, protein, fat, carbohydrate, sucrose and alcohol 
intakes were calculated from the weighed food records using computer 
programmes based on the data from McCance and Widdowson's 'The 
Composition of Foods' (Paul and Southgate, 1978) supplemented with 
information obtained from manufacturers of convenience foods.
Composite dishes were assumed to be similar to those for which 
nutrient analysis are given, either in 'The Composition of Foods' or in 
the additional recipes calculated by Wiles, Nettleton, Black and Paul 
(1980). For other recipes commonly used such as Scotch broth and 
potato soup, the recipe was made up two or three times and the 
nutritional value calculated by the method of Wiles et al. (1980).
Where wholemeal flour had been used in a recipe the nutrient content 
was recalculated from the recipes in 'The Composition of Foods', 
substituting wholemeal flour for white.
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2.5.4 Questionnaire on acceptability of diet
A draft form of questionnaire was prepared. It included questions 
about the acceptability of fibre-rich foods, where food was purchased 
and problems encountered with the diet. The names and addresses of ten 
patients (five male and five female), who had been given advice on 
following a high fibre diet, were obtained from the dietitian 
specialising in gastroenterology. A letter was sent to each asking for 
cooperation. Six subjects were visited in their homes, having first 
made an appointment by telephone if this was possible, and three were 
spoken to by telephone. The tenth subject (male) could not be 
contacted. The draft questionnaire was used by the investigator to ask 
questions, but the discussion was extended in order to discover whether 
there were other areas that should be covered. The final version of 
the questionnaire was put together in the light of these discussions. 
The investigator completed the questionnaire with the 73 patients in 
the main study after they had kept their weighed food inventory.
2.5.5 Summary of time-table
A summary to show when subjects completed each questionnaire and the 
weighed dietary intake is given in Table 2.4.
2.5.6 Statistical analyses
The chi-square test was used to compare the prevalence of each symptom 
and the consumption of each food at the beginning, after three months 
and at the end of the study, and to test for associations between the 
responses of the patients and the controls. It was also used to test
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Table 2.4. Summary of times when subjects completed questionnaires and 
weighed dietary intakes.
Patients
Weighed Questionnaire
intake Food Symptoms Diet
habits accept­
ability
Beginning of
study x x
After 3 months x
After 6 months x x x x
Controls
Food Symptoms 
habits
x x
x
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for significant relationships between frequency of food consumption and 
prevalence of symptoms.
The significance of changes in symptom scores and fibre intakes during 
the study was assessed using Wilcoxon's matched-pairs signed-ranks 
test. The Mann-Whitney U test (for two samples) and Kruskal-Wallis 
one-way analysis of variance by ranks (for more than two samples) were 
used to test for significant differences in non-paired dietary fibre 
data, for example, between patients with different symptom frequencies, 
patients and controls, treatment groups, age groups, males and females 
and socio-economic groups. The median test was used to test for 
significant differences in non-paired symptom score data. Tests for 
significant differences between male and female intakes of normally 
distributed nutrients (protein, fat, carbohydrate, alcohol, sucrose and 
energy) were performed using Student's t-test.
Correlation coefficients were used to validate fibre intakes calculated 
from the food habits questionnaire against that calculated from the 
weighed intake. They were also used to look for relationships between 
total fibre and cereal fibre intake and between fibre intake and 
symptom score. Stepwise multiple regression equations were used with 
the food habits questionnaire results to identify the foods whose 
frequency of consumption were the strongest predictors of total 
dietary fibre intake.
All statistical tests, apart from the median test, were calculated 
using 'Minitab' (Pennsylvania State University, 1982; Ryan, Joiner & 
Ryan, 1985), a general purpose statistical computer system.
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CHAPTER 3
SURVEY OF CURRENT HOSPITAL PRACTICE
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3.1 Introduction
A large proportion of patients referred to gastroenterologists have a 
final diagnosis of IBS (Ferguson et al., 1977; Switz, 1976; Harvey et 
al., 1983) and during the 1970's the majority of British 
gastroenterologists were using either bran or a high fibre diet for the 
treatment of this condition (Manning & Heaton, 1976). Most hospital 
dietetic departments now produce a high fibre diet sheet which is used 
to reinforce verbal instructions given to patients by a dietitian.
Some diet sheets may be given to patients by physicians without 
involving dietitians. Well designed and attractively presented diet 
sheets are important for comprehension and retention of information and 
for patient motivation (Duchastel, 1978; Hartley, 1981).
The aim of the survey described in this chapter was to obtain 
information about the proportion of IBS patients referred to dietetic 
departments, the number of dietetic consultations received by each 
patient and the quality of written high fibre dietary instructions 
available to them.
3.2 Method
A questionnaire (Appendix 1), asking for information about the number 
of 'new' patients with IBS who are seen at gastro-intestinal 
out-patient clinics, the proportion of these who are referred to the 
dietetic department and the number of follow-up visits made by each 
patient to the dietitian, was sent to 43 large hospital dietetic 
departments. It was suggested in a covering letter that some of the 
information should be obtainable from doctors in the gastroenterology 
unit. A request was placed in the monthly newsletter of the British
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Dietetic Association for copies of high fibre diet sheets used for 
patients with IBS. Thirty-one (72%) of the 43 dietetic departments 
returned the questionnaire and forty examples of high fibre diet sheets 
were received. The questionnaire and diet sheets were then analysed as 
described in Chapter 2 (Section 2.1).
3.3 Results
3.3.1 Response to questionnaire
One of the dietetic departments did not see any patients with IBS as 
they were all referred to another hospital in the area. Of the others, 
17 were unable to obtain any information on the number of 'new' 
patients with IBS seen by doctors in the gastrointestinal out-patient 
clinics. The remaining 13 gastrointestinal units saw a mean of 35 
(range 2-176) per month.
Nine departments did not have record systems that allowed them to 
provide any information on the number of 'new' patients referred to 
them for advice on high fibre diets, and one only used exclusion diets. 
The remaining 20 departments gave advice to an average of seven 
patients per month (range <1-40). From the 11 departments who replied 
to both questions, it was estimated that dietitians were advising a 
mean of 44 per cent (median 30%, range 3-100%) of the 'new' patients 
seen by gastroenterologists. Two of the departments using high fibre 
diets were also using exclusion diets for some patients.
Five departments were not able to give any information about follow-up 
dietary consultations. Nineteen normally did not give follow-up 
appointments for high-fibre diets, although nine did offer help if
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needed or if a patient was also on a weight-reducing diet. One 
department stated that follow-up was 'variable depending on dietary 
treatment', one gave follow-up appointments to approximately 25 per 
cent of patients and one gave them to approximately 50 per cent. Two 
departments gave all patients at least one follow-up appointment and 
approximately 25 per cent of patients further appointments.
3.3.2 Diet sheet survey
The forty high fibre diet sheets received varied widely in their design 
and layout, presentation of information and the dietary advice that 
they provided.
Design and layout
Twenty-five were A5 size (210 xl48mm), 11 were A4 (297 x 210mm), three 
were A4 folded in three and one 120 by 180 mm. Twenty-five were white, 
ten cream, beige, peach or yellow, three green, one blue and one pink. 
Seventeen were printed in black, 16 were in standard typed script, two 
in heavy, clear type and one in white print (on dark green). Apart 
from one sheet, they all had headings in a different style from the 
bulk of the script and some had more than one style of heading.
Sixteen had headings in underlined capitals, 15 in heavy type, 14 in 
capitals, ten in underlined lower case and one in a different print 
style. Most used capitals for either the title, headings or for 
emphasis, although one used them for the whole diet sheet and one used 
them for half the sheet. Five did not use words in capitals at all.
Only five used any form of blocking for their text but 28 others left 
plenty of blank spaces between pieces of information. Only 12 had
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illustrations, mostly line drawings which were decorative rather than 
informative. Only 19 kept to a completely consistent format.
Presentation of information
Thirty-six of the diet sheets had an introduction, 19 a statement of 
objectives, 26 a definition of a high fibre diet or dietary fibre, but 
only four had a summary. Twenty used mostly the active voice, seven 
mostly the passive voice and 13 mixed the two. Twenty-nine used only 
functional headings and 11 used headings which were informative or 
partially informative. In 28 the title of a section always matched the 
information in that section, in nine the title matched sometimes but 
not always and in three they did not match at all.
In most the length of the lines was kept short, although eight did have 
at least one line with more than 70 characters. Thirty-six had at 
least one sentence of more than 20 words, 16 had at least one sentence 
of more than 30 words, and six had at least one of more than 40 words. 
Nine sheets never had more than two ideas in a sentence, but ten had 
sentences with four or more ideas. All had less than seven sentences 
in each block of information.
Dietary information
All diet sheets gave general information about foods which are high in 
fibre. Twenty-five gave a daily meal plan but only two gave more 
specific meal ideas. Twelve gave recipes, in some cases a separate 
recipe booklet being available.
Bran was mentioned on all but four sheets. Eleven recommended bran for
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everybody, 15 suggested using it if necessary, that is if other dietary 
changes were not effective, nine said use it 'if advised by either the 
doctor or dietitian' and one advised it only for diabetics or weight 
reducers. There was considerable variation in the quantity of bran 
recommended and most gave a range. Starting levels suggested included 
one teaspoon per day, two teaspoons per day, one teaspoon three times a 
day, two teaspoons three times a day, one heaped teaspoon three times a 
day, two to three teaspoons twice a day, one dessertspoon per day and 
one tablespoon per day. A gradual increase in the quantity of bran 
taken was advised on 27 of the 36 sheets which suggested taking it.
All but one gave suggestions on how to take the bran.
Twenty emphasised the use of pulses, five did not mention them at all 
and one said to treat them with care. All but five advised patients to 
eat the skins of apples and/or potatoes. All but four mentioned eating 
dried fruits and/or nuts somewhere on the diet sheet, four made a 
special mention of including them in the diet, but one said to treat 
them with care. Five stated that patients should avoid white flour and 
anything made with it and in some sheets this was said to be the first 
principle of the diet. Ten sheets said that patients should avoid 
refined or sugary foods. Only one placed special emphasis on the 
importance of taking breakfast.
All but five sheets emphasised that it is important to drink 
'adequate', 'plenty' or 'enough' fluid while on a high fibre diet. 
Variable daily amounts were suggested: 2-3 pints, 2 1/2-3 pints, 3 
pints, 3-4 pints, at least 4 pints, at least 1 litre, 1 1/2 litres, at 
least six cups, six to eight cups, at least cups, eight to ten cups. 
Six just said to drink plenty and two just to increase intake.
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3.3.3 Dietary fibre intake possible by patients adhering to
instructions
Table 3.1 gives one possible day's menu for a sedentary man with an 
energy requirement of 10.5MJ, who is following the daily eating plan 
suggested on the Grampian Health Board high fibre diet sheet. This 
diet sheet was the one used in the study on patients with IBS described 
in Chapters 4 and 5. Its daily meal plan was similar to those given on 
the other sheets included in the survey which did not include bran. 
Foods were chosen in order to obtain the smallest fibre intake possible 
whilst still complying with the diet. 7.2g (40%) of the fibre came 
from cereals and 10.8g (60%) from fruits and vegetables, and the fibre 
containing foods provided 2.7MJ of the energy. Therefore the total 
calculated intake of 18g dietary fibre should also be obtainable by 
those with lower energy intakes by reducing the quantity of fibre-free 
foods in the menu. In the information accompanying the meal plan it 
was stated that at least two helpings of fruit and at least two 
helpings of vegetables should be taken per day. If the amounts in this 
day's menu were reduced to two helpings of each, by omitting the orange 
and Scotch broth, the total fibre calculated would be only 13.7g.
Also, patients may not wish to eat three between-meal snacks per day, 
and removing a digestive biscuit from the calculation reduced the fibre 
content of the menu further to 12.9g.
A menu chosen in order to obtain a very high fibre intake is shown in 
Table 3.2. Intakes of 85.7g of dietary fibre were calculated for a 
sedentary man with a similar energy requirement to that shown in Table
3.1 of which 41.8g (49%) came from cereals and 43.9g (51%) from fruits 
and vegetables. Intakes for a woman with a daily energy requirement of 
7.6MJ were 75.3g of which 33.6g (45%) was from cereals and 41.7g (55%)
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Table 3.1. Menu for a sedentary man adhering to the daily eating plan 
suggested on the Grampian Health Board high fibre diet sheet: menu 
designed to obtain the smallest fibre (DF) intake possible whilst 
adhering to the diet sheet.
kJ DF,g
Breakfast 120g porridge 226 1.0
40g stewed apples 113 0.8
55g fried egg 527 0.0
40g fried bacon 113 0.0
20g wholemeal toast 215 2.0
lOg marmalade 111 0.1
Snack 15g digestive biscuit 297 0.8
150g orange juice 326 0.0
Light meal 75g Cheddar cheese 1262 0.0
lOg lettuce 5 0.1
25g tomato 15 0.4
lOg cucumber 11 0.1
20g salad cream 258 0.0
25g wholemeal bread 230 2.1
5g margarine 150 0.0
lOOg apple 196 2.0
300g canned beer 396 0.0
Snack 12g oatcake 223 0.5
25g cream cheese 452 0.0
Main meal 150g Scotch broth 218 2.3
125g roast chicken 776 0.0
lOOg boiled potatoes 343 1.0
50g broccoli 39 2.0
lOOg ice cream 704 0.0
lOOg orange 150 2.0
Snack 15g drinking chocolate 233 0.0
200g whole milk 544 0.0
15g digestive biscuit 297 0.8
Daily 300g whole milk 816 0.0
35g sugar 588 0.0
Tea and coffee
Total intake for day 10,500 18.0
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Table 3.2. Menus for a sedentary man (10MJ/day)or woman (7.6MJ/day) 
adhering to the daily eating plan suggested on the Grampian Health 
Board high fibre diet sheet: menu designed to maximise dietary fibre 
(DF) intakes. Weights of foods for a woman, where different from those 
for a man, are in parenthesis.
kJ DF,g
Breakfast 60g (50g) Allbran 694 (587) 16.0 (13.4)
80g stewed prunes 279 6.5
50g (Og) boiled egg 306 (0) 0.0
80g (50g) wholemeal toast 860 (538) 8.0 (5.0)
10g (5g) marmalade 111 (56) 0.1
Snack 60g (30g) wholemeal bread 551 (275) 5.1 (2.5)
10g (5g) lemon curd 122 (61) 0.0
Light meal 55g (40g) Cheddar cheese 925 (673) 0.0
20g lettuce 10 0.3
50g tomato 30 0.8
30g cucumber 13 0.1
50g sweetcorn 163 2.9
90g wholemeal bread 827 7.7
150g banana, weighed
with skin 303 2.9
Snack 30g wholemeal bread 275 2.5
10g (5g) jam 112 (56) 0.1 (0.1)
Main meal 300g (200g) lentil soup 1206 (804) 6.6 (4.4)
50g roast chicken 310 0.0
225g baked potato 819 4.5
lOOg boiled frozen
peas 175 12.0
80g stewed dried
apricots 230 7.1
lOOg (Og) icecream 704 (0) 0.0
Snack 30g wholemeal bread 275 2.5
50g (Og) cottage cheese 200 (0) 0.0
Daily 400g skimmed milk 544 0.0
30g (20g) low fat spread 452 (301) 0.0
Tea and coffee — —
Total intake for day 10,500 (7,600) 85.7 (75.3)
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from fruits and vegetables.
The large range of possible intakes was also found when the same 
exercise was repeated with the 24 other diet sheets which gave a daily 
meal plan. When the figures obtained from these and the Grampian 
Health Board diet sheet were averaged, it was found that the mean 
minimum fibre intake possible was 17.3g (range 12.0-25.0), the mean 
high intake for a 10.5MJ energy requirement was 79.5g (range 66.1-95.9) 
and the mean high intake for a 7.6MJ energy requirement was 71.2g 
(range 60.5-89.6). All those in which the minimum fibre calculated was 
more than 20g per day included lOg bran three times a day. Menus 
devised from the daily meal plan of three of the diet sheets contained 
less than 13g dietary fibre.
3.4 Discussion
3.4.1 Referrals to hospital gastrointestinal clinics and dietetic 
departments
Information on the number of 'new' patients with IBS referred to 
gastrointestinal units proved difficult for dietitians to obtain. This 
was because the medical consultants did not have this information, 
probably because it is difficult to distinguish those patients who are 
first referrals from those who attend on subsequent occasions. As only 
selected hospitals were approached for this survey, and the information 
provided by them was very limited, the information reported may not 
reflect the real situation. There was a large difference in the 
numbers of 'new' patients seen at the hospitals which were able to 
provide data. Not all patients with IBS referred to hospital appear at 
gastrointestinal clinics. Some may be seen in general medical or
- 54 -
surgical clinics so the data provided is almost certainly an 
underestimate of the total number of patients that were being referred.
Most of the dietetic departments who replied were able to give 
information on the number of patients with IBS who had been referred to 
them. With the implementation of clinical management budgeting in the 
health service all departments should be able to provide such 
information in the future. Although some gastrointestinal clinics 
referred all their IBS patients to the dietetic department, it appears 
that on average less than half are referred and that the situation 
varies widely between different hospitals. There may be a number of 
reasons for this. There have been studies questionning the value of 
high fibre diets in the treatment of IBS (S^ltoft et al., 1976; 
Longstreth et al., 1981; Lucey et al., 1987), except where constipation 
is the main complaint (Cann et al., 1984), and doctors may now believe 
that reassurance is the most important aspect of treatment. This may 
mean that a smaller proportion of IBS patients are currently advised to 
increase their intake of dietary fibre compared to the 90 per cent 
reported 11 years ago (Manning & Heaton, 1976). Doctors may feel that 
simple advice such as 'take bran every day' or 'change to wholemeal 
bread' is all that is required and does not justify the use of dietetic 
time. They can obtain printed leaflets containing advice on how to 
increase the fibre content of the diet, for their patients, from 
dietetic and health education departments or from food and drug 
companies.
Most of the dietetic departments replying to the questionnaire did not 
give follow-up appointments to the IBS patients referred to them for 
dietary advice. A high fibre diet is not as restrictive as many 
therapeutic diets and is relatively simple to follow. There are many
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influences other than dietitians and doctors, which might encourage 
patients to consume more fibre such as the media, advertising and the 
greater availability of fibre-rich foods. These factors, and the 
shortage of dietetic time, seem to have resulted in the conclusion by 
most dietetic departments that follow-up appointments are not 
cost-effective. However, a number of questions arise about the ability 
of patients to adhere to a high fibre diet without further dietetic 
support and the ethics of not monitoring the outcome of the dietary 
treatment. Is it possible for a patient, who previously had a small 
intake of dietary fibre, to consume enough for symptom relief, as quite 
a radical change in the pattern of food consumed will be required? Are 
patients sufficiently motivated to continue with the dietary changes 
for the rest of their lives? Can they comprehend and retain all the 
information necessary from just one consultation and a printed diet 
sheet to take home as an aide-memoire? Does the dietitian know whether 
the patient has been successful in tailoring his diet in such a way as 
to obtain symptom relief? Obviously, as with all educational exercises 
and treatment regimes, some patients will require more support and 
advice than others. Most departments did supply a telephone number so 
patients could contact a dietitian for further help if they wished. 
However, it is unlikely that many would feel that their problems were 
important enough to take advantage of this facility.
3.4.2 Design and layout of high fibre diet sheets
There are no definite rules about how dietary information should be 
presented in the written form. Research on prose and instructional 
text, although not related specifically to dietary topics, has produced 
guidelines which can be helpful to those who are designing diet sheets.
A colourful diet sheet with photographs will be appealing to the eye 
and may be better for patient motivation than simple black type or 
print on a white background (Duchastel, 1978). A few of the diet 
sheets in this survey did use coloured paper, but this was probably to 
help the dietitian distinguish them from other types of diet sheet as 
well as to improve their appearance. One had white print on a dark 
green background which actually lessens clarity (Hartley, 1981). Cost 
is the main constraint in the production of diet sheets and prevents 
dietetic departments producing glossy literature which would compare 
well with that available from food and drug companies. This seems to 
be an unfair constraint since diet sheets are one of the main tools 
used by a dietitian and cost a fraction of other treatments such as 
drugs. Perhaps dietitians will have to prove that smarter diet sheets 
are more effective before the budget for them is increased. Many of 
the diet sheets obtained for this survey were printed and this improved 
their appearance. However, 16 were in ordinary type which was not 
always very clear. Appearance was also enhanced in some sheets by the 
use of line drawings. These were mostly decorative and were not used 
in a way that might help the reader to understand and retain the 
information presented (Carter, 1985).
A diet sheet should be of a size which is suitable for its use 
(Hartley, 1980). It should not take up too much room when laid on the 
kitchen work-top and should be easily carried in a handbag or breast 
pocket. An A4 sheet folded in three (210 x 100mm when folded) or A6 
(148 x 105mm) would be suitable, but only four were as small as this. 
The most common size, A5 (210 x 148mm), would not fit into small 
handbags or breast pockets without first being folded again.
The whole of any printed document should be of a consistent style
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(Horn, 1985; Orna, 1985). Headings should be of a consistent style, 
otherwise comprehension is impeded (Glynn & DiVesta, 1979), but 
different from the rest of the text (Hartley & Trueman, 1983). Most of 
the diet sheets did have headings in an alternative print but they were 
often in more than one style.
Underlining could be used if a different print style is not available 
(Wright, 1977) and this was a technique used for both headings and for 
highlighting in some of the diet sheets. Capital letters, other than 
initial letters of key words, should not be used for headings (Poulton, 
1967; Foster & Coles, 1977) as it has long been recognised that these 
are less easily read than words in lower case (Tinker & Paterson, 1928; 
Poulton & Brown, 1968). Despite this, half of one diet sheet and the 
whole of another were printed in capital letters, and all but five of 
the diet sheets had at least one word in capitals.
Spacing of sentences and ideas is also important for helping the reader 
(Hartley & Burnhill, 1976) and most of the diet sheets did leave space 
between pieces of information. Few however presented the information 
in 'blocks', a technique which is thought to improve comprehension and 
retention of information (Frase & Schwartz, 1979).
Instructional text should have an introduction in which its purpose is 
explained (Carter, 1985). In a high fibre diet the term 'fibre' should 
be explained since many people do not understand the term and some 
believe that meat is a good source (Whichelow, 1988). Most of the diet 
sheets in this survey did have an introduction of some sort, although 
less than half stated the objectives of the diet. Few summarised the 
main ideas at either the beginning or end, a technique also considered 
helpful in instructional literature (Hartley & Davies, 1976). However,
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as dietary leaflets are generally short, a summary may not greatly 
improve the retention or understanding of the information presented.
It is agreed that it is easier to follow instructions given in the 
active rather than the passive voice (Wright, 1977; Hartley, 1981; 
Felker, Redish & Peterson, 1985), but only half the diet sheets used 
the active voice thoughout the text. Good use was made of headings, 
which helps the reader scan the material for the location of the 
information he wants (Foster & Coles, 1977). However, to avoid 
confusion, it is important that headings accurately reflect the content 
of the text below (Horn, 1985) and this was not always the case.
Mostly headings were functional, so that they did help the reader find 
the section they required, but as they were not informative the user 
had to read though the accompanying text before gaining any 
information. Greater use of informative headings might result in 
patients gaining some information even if they only took a cursory 
glance at their diet sheet. Hartley and Trueman (1983) have shown that 
headings, either as statements or questions, help the reader to recall 
information.
Written instructional information should use common words and have 
short line lengths of between 50 and 70 words for easy scanning (Felker 
et al., 1985), and this was achieved by most diet sheets. Sentence 
length is a handy, easily measured guide to sentence complexity, and 
this affects readability. Therefore, as a general rule sentences in 
instructional literature should ideally have no more than 20 words, 
although 20 to 30 words is probably satisfactory. Sentences of 30 to 
40 words should be avoided and any containing more than 40 should 
definitely be rewritten (Hartley, 1981). Preferably, each sentence 
should only contain one clause for easy comprehension, but certainly
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not more than two. All the diet sheets had quite small amounts of 
information in each section, all falling well within, the guidelines of 
Miller (1956), who suggested that humans have limited short-term memory 
of seven items of information plus or minus two.
The ideal way of presenting instructional text is not known and will 
vary according to the type of information to be conveyed and the class 
of user. Little is known about the best way of presenting written 
dietary instructions although from this study it appears that there is 
considerable room for improvement in the presentation of high fibre 
diet sheets. Clearly there is a need for some research into this 
important aspect of dietetics.
3.4.3 Dietary information given on the diet sheets
Instructions are often easier to follow if examples are given (Carter, 
1985). Ideas of how to take bran and daily meal plans were given on 
many diet sheets but there were few cookery tips or suggestions for 
compiling specific meals. Recipes were generally not included and seem 
unnecessary since there are many suitable cookery books available to 
buy or to borrow from a library.
The advice given on whether to take bran and the amount to take varied. 
Some dietetic departments may advise all their patients to take it 
because they know from experience that it would be difficult to 
persuade them to change from eating white to wholemeal bread. Most, 
but not all, advised a gradual increase in the amount of bran taken. 
This is important otherwise patients are likely to experience more 
flatulence, abdominal distension and pain and may therefore discontinue 
the prescription (Floch, 1981; Brodribb, 1983). The initial dose of
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bran that patients were advised to take varied considerably between 
sheets. An ideal starting dose has not been reported although initial 
doses of one teaspoonful (Floch, 1981) and one heaped tablespoonful 
(Heaton, 1983b) have been suggested.
Pulses, nuts and dried fruit are concentrated sources of dietary fibre 
so strictly speaking their consumption by patients on a high fibre diet 
should be encouraged. However, pulses are known to exacerbate wind 
(Davies, 1971; Leeds et al., 1982), a common symptom of IBS. Also, 
nuts, pulses and dried fruit can aggravate symptoms in some IBS 
patients (Chaudhary & Truelove, 1962; Fielding & Melvin, 1979). It 
appears from the variety of advice given regarding these foods that 
dietitians are not certain whether to advise them for patients with 
IBS.
There was more uniformity regarding the advice to eat the skins of 
apples and potatoes. Potato skin is very thin, and constitutes a 
fraction of the weight of the whole potato, so the dietary fibre 
content of lOOg with skin is the same as that of an equivalent weight 
of flesh only (R. Faulks, personal communication). Similarly, although 
apple skins contain more than twice as much dietary fibre as the flesh 
(Southgate, 1986), the total weight of discarded skin is small. 
Therefore, the emphasis put on the consumption of skins does not seem 
warranted and might put some patients off eating these foods 
altogether.
If patients are to increase their intake of fibre by eating more 
wholemeal foods, without an associated energy increase, they will have 
to reduce their consumption of products containing sugar, fats and 
white flour. Only a quarter of the diet sheets suggested that patients
- 61 -
should reduce their refined or sugary food intake and none suggested 
they reduce their intake of fats. However, five did state that it was 
very important that patients avoided white flour and anything made from 
it, which gave the impression that it was better to do without bread 
altogether if only white was available.
Breakfast is a meal that can contain large amounts of dietary fibre if 
a wholegrain breakfast cereal and wholemeal bread is eaten. It was 
surprising therefore that only one diet sheet placed a special emphasis 
on the importance of taking breakfast. Also, eating is important for 
stimulating mass propulsion of colonic contents (Ritchie, 1968a; 
Ritchie, 1968b; Holdstock et al., 1970). Since morning is when most 
people experience the call to stool, eating breakfast, even if not rich 
in fibre, could be important in the management of patients suffering 
from constipation.
Many of the diet sheets included in this survey recommended an increase 
in fluid intake while consuming more fibre, especially if taking bran. 
The reason given for this advice was that since bran acts by absorbing 
water it will not be efficacious unless additional water is supplied 
with it. However, increasing the fibre content of an individual's diet 
by approximately lOg results in an increase in the stool weight of less 
than lOOg (Eastwood et al., 1973), so increasing fluid intake seems 
unlikely to be important unless a patient's previous intake was lower 
than normal. Although this is common in the elderly constipated 
patient it is unlikely to be so in IBS. Since the advice to increase 
fluid intake whilst taking bran is poorly based, it is perhaps not 
surprising that there was a lack of agreement about how much fluid 
should be taken.
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3.4.4 Achievable dietary fibre intakes
The energy intakes, used for the calculations of dietary fibre intake 
possible by patients adhering to the instructions on the diet sheets, 
were chosen in order to be similar to average intakes which have been 
recorded for sedentary men and women. They were lower than the 
recommended dietary allowances (Department of Health and Social 
Security, 1979), but were close to the mean intake by the men and women 
with IBS whose energy intake (10.6 and 7.0MJ respectively) is reported 
in Chapter 4.
Fibre intakes of patients following the diet sheets could be quite 
variable depending on their interpretation of the instructions. Some 
individual variation is doubtlessly intentional since patients are 
normally advised to adjust the diet to suit their own requirements for 
symptom relief (Heaton, 1986). However, since a mean daily intake of 
30g of dietary fibre has been recommended for the whole adult 
population (National Advisory Committee on Nutrition Education, 1983), 
a diet which can provide less than 20g dietary fibre per day can hardly 
be called a 'high fibre' diet. It is evident that diet sheets will 
need to be much more specific about the amounts of fibre-rich foods to 
be eaten each day in order to be certain that the intakes of all 
compliant patients are high enough. Only the menu plans which included 
30g of unprocessed bran per day ensured an intake of as much as 20g of 
dietary fibre. This is a considerable amount of bran and it would 
require a patient to be well motivated or obsessional to consume it 
every day. Calculation of maximum fibre intakes possible while 
adhering to the daily meal plans demonstrated that the inclusion of 
unprocessed bran is quite unnecessary, providing that more specific 
advice is given about amounts of high fibre foods to be included. An
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intake of 30g of dietary fibre could easily be achieved by the daily 
consumption of the following : 35g Allbran, four 30g slices of 
wholemeal bread, four large servings of vegetables, including potatoes, 
and two apples. This allows for the inclusion of quite large amounts 
of fibre-free foods and can also be varied by the substitution of 
different types of breakfast cereals, wholemeal rolls and scones, 
oatcakes and crispbreads, wholemeal spaghetti and brown rice.
3.5 Summary of results and conclusions
Hospital practice for the dietary treatment of IBS varied considerably 
between hospitals. Only a small proportion of patients referred to 
hospital saw a dietitian, and they were rarely given follow-up 
appointments. Diet sheets varied in their design and layout, 
presentation of information and in the dietary advice they provided. 
Although some thought had gone into their production, there was room 
for improvement by the use of published guidelines on instructional 
text design. Information on the amount of bran and fluid to take, and 
the degree of emphasis on the importance of consumption of specific 
fibre-rich foods, was inconsistent. Daily meal plans, where provided, 
were open to wide interpretation, so that intakes of less than 20g of 
dietary fibre per day were possible whilst adhering to the suggested 
plans.
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CHAPTER 4
FOOD HABITS AND DIETARY FIBRE
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4.1 Introduction
Patients with irritable bowel syndrome (IBS) advised to follow a diet 
high in fibre may, or may not, be referred to a dietitian for 
additional dietary advice (Chapter 3). In the Grampian Health Board 
Area, dietitians have prepared a high fibre diet sheet (Appendix 2) 
which is freely available to hospital clinics, wards and general 
practitioners, and which is frequently given to patients who are not 
subsequently referred to a dietitian. Patients who have a consultation 
with a dietitian are generally not given a follow-up appointment, 
either in the Grampian Health Board or elsewhere, although they may be 
encouraged to telephone the dietetic department if they have any 
queries (Chapter 3).
The main aim of the study described in this chapter was to assess 
whether patients with IBS receiving verbal advice from a dietitian 
would increase their intakes of dietary fibre, whether the increase 
would be greater than in those patients receiving only a printed diet 
sheet from the doctor, and whether further follow-up visits to the 
dietitian would result in a further increase in intakes. Various other 
aspects of the diet of these patients before and six months after 
receiving dietary information were also studied. Frequency of 
consumption of fibre-rich foods, and foods associated with causing an 
upset in bowel habits were recorded. The diet after six months on a 
'high fibre diet' was analysed for nutrient content, sources of dietary 
fibre, fibre intakes at each meal and seasonal variation. In addition, 
a questionnaire was designed to study the ability of patients to cope 
with the high fibre diet, its acceptability and their food preferences.
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4.2 Method
Seventy-three patients with IBS were managed on a high fibre diet in 
three groups: group A had regular dietetic advice from an experienced 
senior grade dietitian, group B had a single interview with the 
dietitian and group C received a diet sheet from a doctor without 
referral to the dietitian. An age, sex-matched control group was 
recruited from staff at Robert Gordon's Institute of Technology. Fibre 
intake was assessed by a food frequency questionnaire (Appendix 5) at 
the beginning and end of the six month study. Seventy-two patients and 
23 controls completed a 7-day weighed food inventory at the end of the 
study. Nine patients who did not attend for a three month symptom 
assessment were excluded when making comparisons between treatment 
groups. The suitability of the food frequency questionnaire for 
calculating intakes of dietary fibre was assessed by comparing values 
obtained from the questionnaire with those calculated from 7-day food 
records. Comparisons were also made between questionnaires and 
7-day food records completed by 24 students. At the end of the study 
patients were asked about the acceptability of the diet, how they coped 
with following it and their food preferences using another standard 
questionnaire. Intakes of dietary fibre and other nutrients were 
calculated using standard food tables (Paul and Southgate, 1978), 
additional recipe analyses (Wiles et al., 1980) and information 
obtained from manufacturers. The methods are described fully in 
Chapter 2.
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4.3 Results
4.3.1 Validation of food frequency questionnaire 
Students
The questionnaires, completed by the students, often did not reflect 
their food intake as recorded in their food diaries. For example, one 
student claimed that she ate breakfast every day on her questionnaire, 
however she did not have breakfast on any of the seven days on which 
she kept her diary. Therefore, the correlation between fibre intake 
calculated from the questionnaire and that calculated from the 
7-day food record depends on both questionnaire design and the ability 
of subjects to record usual food freqency when completing the 
questionnaire. In order to distinguish between these two factors, 
fibre was calculated from the questionnaires first by using the food 
frequencies as given by the students, and second after adjustments had 
been made so that the questionnaire frequencies more accurately 
reflected the food diaries. Mean dietary fibre intakes, calculated 
from the questionnaire and food diary are shown in Table 4.1. Dietary 
fibre calculated from the questionnaire before adjustment was 
significantly correlated with dietary fibre calculated from the food 
diary (Figure 4.1). After adjustment the correlation coefficient 
increased (Figure 4.2). Before adjustment, intakes estimated from the 
questionnaire were significantly greater than those calculated from the 
food diaries. After adjustment, there was no difference between the 
two estimates.
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Table 4.1. Dietary fibre intakes of 24 students calculated from 
seven-day food diaries, food frequency questionnaires and the 
questionnaires after adjustment so that answers matched diaries more 
closely.
Dietary fibre intake,g per day 
Food Question- Adjusted
diary naire questionnaire
Mean(SD)
Range
20.5(6.7)
7.2-33.7
26.8(10.5)
5.4-51.1
21.1(8.0)
8.4-36.4
Correlation with 
food diary
r=0.664
(p <0.001)
r=0.904
(p <0.001)
* Significant differences between intakes calculated from the 
questionnaire, before adjustment, and the food diary, p <0.01.
Table 4.2. Dietary fibre intakes of 23 control subjects calculated 
from 7-day food diaries and food frequency questionnaire.
Dietary fibre intake,g per day
Food
diary
Question­
naire
Mean(SD)
Range
23.4(8.8)
9.5-39.7
17.8(9.6)
3.8-39.9
Correlation with 
food diary
r=0.828
(p <0.001)
Significant differences between intakes calculated from the 
questionnaire and the food diary, p <0.01.
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For three of the students answers to all 14 questions on food frequency 
matched their food diaries. Four students had one answer different 
from their food diaries, seven had two different, five had three 
different and five had four different. Figure 4.3 shows the foods 
which were either over- or under-estimated by the students when filling 
in the questionnaires, as judged by comparison with their food diaries. 
Frequency of consumption was often over-estimated but only occasionally 
under-estimated. Pulses were the food most commonly over-estimated (11 
students) followed by wholemeal bread (seven students), digestive 
biscuits and oatcakes (seven students) and fruit (six students). On 
the other hand vegetables, cornflakes and brown rice were each only 
over-estimated by one student. The only foods under-estimated were 
wholegrain breakfast cereals (two students), wholemeal bread, pulses 
and vegetables (each one student).
Controls
The dietary fibre intakes of the control subjects (Table 4.2), 
calculated from their 7-day weighed food diary, correlated with those 
calculated from the food frequency questionnaire completed at the same 
time (Figure 4.4). Intakes calculated from food diaries were 
significantly greater than those estimated from the questionnaire. For 
two of the controls all answers from the food frequency questionnaire 
matched their diary, four had one answer different, seven had two 
different, seven had three different, two had four different and one 
had six different. Frequency of consumption was both over- and 
under-estimated by the controls (Figure 4.5). Fruit was most often 
over-estimated (8 controls) followed by pulses (6 controls) and 
digestive biscuits and oatcakes (5 controls). Iflholemeal bread was only 
over-estimated by four controls whereas it was under-estimated by six.
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FIG. 4.3
The percentage of 23 control subjects over- or under-estimating fibre-rich foods 
on the questionnaire, as compared with their 7-day food records.
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FIG. 4.5
The percentage of students over- or under-estimating fibre-rich foods on the 
questionnaire, as compared with their 7-day food records.
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Pulses were underestimated by three controls. Foods which subjects 
never, or only rarely ate such as porridge and bran were easily 
estimated correctly on the questionnaire.
Patients
Total dietary fibre calculated from the questionnaire and weighed 
intakes were significantly correlated for the 72 patients who kept a 
weighed food inventory (Table 4.3; Figure 4.6). Intakes calculated 
from the food diaries were significantly smaller than those estimated 
from the questionnaire (p <0.01; see Table 4.10). The patients were 
divided into a number of sub-groups and correlations remained 
significant for males and females, social classes I and II and 
treatment group A, but not for social classes III and IV or groups B 
and C. The relationship between total fibre calculated from the 
weighed intake and cereal fibre calculated from the questionnaire was 
slightly better (r=0.474), but the relationship between the two methods 
of calculating cereal fibre was even greater (r=0.608).
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Table 4.3. Correlations between dietary fibre calculated from the 
patients' food frequency questionnaire and from their 7-day weighed 
intake
Correlation p value
coefficient
Total fibre:-
All patients(n 72) 0.459 <0.001
Males(n 27) 0.566 <0.01
Females(n 45) 0.517 <0.001
Social class I/II(n 30) 0.523 <0.01
Social Class III/IV(n 42) 0.272 n.s.
Group A (n 20)* 0.701 <0.01
Group B (n 20)* 0.260 n.s.
Group C (n 24)* 0.309 n.s
Numbers in each treatment group exclude those who did not attend the 
three month symptom assessment (see text in Section 4.2).
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As with students and controls, the responses of patients to the food 
frequency questionnaire were compared with their weighed food records. 
Foods estimated correctly, over- or under-estimated are shown in Figure
4.7. Again fruit, wholemeal bread, pulses and digestive biscuits and
oatcakes were the foods which differed most frequently from the food 
diaries. Foods were over-estimated far more often than 
under-estimated, for example, fruit and wholemeal bread were
over-estimated by 32 and 28 patients respectively, but were 
under-estimated by only nine and seven patients respectively.
4.3.2 Predictors of total fibre intake
In order to ascertain whether cereal fibre could be used to predict 
total fibre, correlations were calculated for the questionnaires at the 
beginning and end of the study and for the weighed intakes. The 
values, shown in Table 4.4, ranged from 0.858 to 0.913.
Using stepwise multiple regression equations it was found that the most 
important variable for predicting total dietary fibre intake, 
calculated from the questionnaire, was wholemeal bread. The other 
strong predictors were bran, high bran breakfast cereals, fruit, 
vegetables and pulses. These six foods accounted for 92.1 per cent of 
the variation for patients at the beginning of the study, 87.2 per cent 
for patients at the end of the study and 74.3 per cent for the 
controls. Wholegrain breakfast cereals were also important for 
controls and patients at the beginning of the study. When they were
- 79 -
Porridge
Muesli
Cornflakes
Vegetables
Wholewheat Pasta
Brown Rice
Wholegrain Breakfast Cereals
Bran
High Bran Breakfast Cereals
Pulses
Wholemeal Biscuits
Wholemeal Bread
Fresh Fruit
30 20 10
% patients 
underestimating
50
% patients overestimating
FIG. 4.7
The percentage of patients over- or under-estimating fibre-rich foods on the 
questionnaire, as compared with their 7-day food records.
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Table 4.4 Correlations between cereal fibre and total fibre
Correlation coefficient
Controls:1st questionnaire^ 73) 0.880
2nd questionnaire(n73) 0.858
weighed intake(n 23) 0.883
Patients:1st questionnaire(n 73) 0.913
2nd questionnaire^ 73) 0.862
weighed intake(n 72) 0.899
All correlations highly significant(p <0.001)
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added to the equation the variation accounted for was 95.0 per cent for 
the patients at the beginning of the study, 88.9 per cent for the 
patients at the end of the study and 78.4 per cent for the controls. 
Bran, pulses and vegetables were less important for the controls than 
for the patients. Table 4.5 shows the equations derived from the 
stepwise regression analysis to predict the weekly fibre intake of the 
patients at the beginning and end of the study.
4.3.3 Responses to the food frequency questionnaire on entry to the 
study
Patients and controls differed to some extent in their frequency of 
consumption of fibre rich foods (Appendix 9). Patients ate breakfast 
and muesli significantly less often than controls (p <0.05 and <0.001 
respectively). Twenty-two (30%) patients and ten (14%) controls did 
not eat breakfast or only did so occasionally, and 38 (52%) patients 
and 51 (70%) controls had breakfast every day. Forty-seven (64%) 
patients and 24 (33%) controls never ate muesli and eight (11%) 
patients and 23 (32%) controls ate it two or more times a week.
Patients also ate wholemeal bread, brown rice, wholemeal pasta, 
wholemeal flour and vegetables less often than controls, but the 
differences were small and not statistically significant.
Fifty-five per cent of the patients and 51 per cent of the controls 
associated at least one of the food items listed on the questionnaire 
with an upset in their bowel habits (Table 4.6). The most commonly 
identified item on the list was alcohol which was ticked by equal 
numbers (18) of patients and controls. Vegetables, nuts and pulses 
were also frequently identified. Patients ticked more foods than 
controls. Eight patients and nine controls thought they reacted
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Table 4,5. Equations obtained by stepwise multiple regression analysis 
to predict weekly dietary fibre intake by patients using the food 
frequency questionnaires.
A. At the beginning of the study
g dietary fibre per week = 10.6 + 1.12(fibre from wholemeal bread) +
1.09(fibre from bran breakfast cereal + 
1.12(fibre from bran) + 1.02(fibre from 
fruit) + 1.12(fibre from vegetables) + 
1.07(fibre from pulses)
r = 0.960
B. At the end of the study:-
g dietary fibre per week = 19.0 + 1.17(fibre from wholemeal bread) +
0.921(fibre from bran breakfast cereal) + 
1.16(fibre from bran) + 1.27(fibre from 
fruit) + 1.06(fibre from vegetables) + 
0.881(fibre from pulses)
r = 0.934
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Table 4.6. Number of patient and control subjects giving responses to 
questions about foods causing upset in bowel habits and adverse 
reactions to food ('intolerance'). Some patients identified more than 
one food.
Patients Controls
Month of study 0 6 0 6
Foods causing upset 
in bowel habits:
Vegetables 17 12 7 8
Beans 12 9 13 15
Nuts 17 12 6 9
Dried fruit 5 5 4 6
Fresh fruit 6 5 4 5
Milk 6 4 1 1
Coffee/tea 9 10 4 6
Bread 2 1 0 0
Alcohol 18 18 18 24
None of above 33 36 36 31
'Intolerance' to foods:
yes 8 8 9 9
no 65 65 64 64
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adversely to a food.
Although more controls than patients said they were controlling the 
amount of food they were eating either to lose or maintain weight (46 
and 33 respectively), the difference was not statistically significant.
There was a relationship between social class and responses to the food 
frequency questionnaire. Amongst the patients, those in social classes 
I and II ate the following foods more frequently than those in social 
classes III and IV: brown rice (p <0.01), wholemeal bread (p <0.02), 
wholemeal flour (p <0.025), muesli (p <0.05). They also ate breakfast 
more often than those in social classes III and IV, but tended to eat 
high bran breakfast cereals less, but the differences were not 
significant.
Amongst the controls, those in social classes III and IV ate wholemeal 
biscuits, such as digestives and oatcakes, more often than those in 
social classes I and II (p <0.05). Otherwise, social class differences 
were similar to those of the patients, except that those in social 
classes I and II tended to eat high bran breakfast cereals more often 
than those in III and IV.
A greater proportion of those in treatment group A ate vegetables and 
wholemeal bread and used wholemeal flour more often, and ate high bran 
breakfast cereals less often, than those in groups B or C, but the 
differences were not significant.
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4.3.4 Responses to the food frequency questionnaire at the end of the
study
The patients increased the frequency of consumption of all fibre 
containing foods mentioned on the questionnaire, except cornflakes 
(Appendix 9). The increases were significant for the consumption of 
wholegrain breakfast cereals, wholemeal bread and wholewheat pasta (p 
<0.001), unprocessed bran (p <0.005), wholemeal flour (p <0.01), 
digestive biscuits or oatcakes and brown rice (p <0.02) (Figures 4.8 - 
4.10). Increases in frequency of high bran breakfast cereals, muesli, 
porridge, fruit, vegetables and pulse consumption were small and not 
significant. The increase in breakfast consumption was also small and 
not significant. At the beginning of the study 38 patients ate 
breakfast every day and 22 ate it either never or only occasionally, 
and by the end 44 were eating it every day and 12 either never or 
occasionally. The only slight increases in frequency of consumption by 
the controls was in high bran and wholegrain breakfast cereals and 
vegetables, but these changes were not significant (see Appendix 9).
The only significant differences between treatment groups A, B and C 
were in the consumption of high bran breakfast cereals, wholemeal flour 
and vegetables (Table 4.7). Nine (45%) patients in group A, ten (50%) 
in group B but only four (17%) in group C ate high bran breakfast 
cereals regularly. Fourteen (70%) in group A, 17 (85%) in group B but 
only 9 (37%) in group C used wholemeal flour. Seven (35%) patients in 
group A ate three or more helpings of vegetables a day, compared with 
two (10%) in group B and two (8%) in group C, but four (20%) in group A 
only ate vegetables on some days, compared with one (5%) in group B and 
nine (38%) in group C. Digestive biscuits and oatcakes were consumed 
more frequently by patients in group C and less frequently by patients
- 86 -
Wholegrain breakfast cereals, p<0.001
40
30
20
10
0
fjgiij
iiiiii
l :
Never Once a 
week or 
less
2-6 times 
a week
Daily
U)c
'•5co
£L(/>Ov.
(/)*-•
C
o
(0D.
Q)XJ
E
3
z
Wholemeal biscuits, p<0.02
40
30
20
10
0
<1/day 1-2/day 2-4/day >4/day
Wholewheat pasta, p<0.001
4 0 -
3 0 -
20 -
10 -
0-
Never
,
Very <once/week
occasionally
once a week 
or more
FIG. 4.8 Frequency of consumption of fibre-rich foods by patients on entry to the
study m  and on completion of the study [3 1  • Statistical significance tested by chi-
square goodness of fit.
- 87 -
Wholemeal bread, p<0.001
o>
c
T3
Co
Q.WQ)
i_
(04->co
(0Q.
0)
n
E
50
40
30
20
10
0
60
50
40
30
20
10
0
I
<1 slice/ 
day
1 slice 
day
2-4 slices/ 
day
5 or more 
slices/day
Unprocessed bran, p<0.005
Never Once/week 
or less
2-6 times/ 
week
Daily
FIG. 4.9 Frequency of consumption of fibre-rich foods by patients on entry to the
study g  and on completion of the study Q 2 .  Statistical significance tested by chi-
square goodness of fit.
- 88 -
Nu
m
be
r 
of 
pa
tie
nt
s 
re
sp
on
di
ng
Brown rice, p<0.02
50 - I  
40 
3 0 “ 
20 -  
10 -  
0 -
Never Very
occasionally
<Once/
week
Once/week 
or more
Wholemeal flour, p<0.01
6 0 -  
5 0 -  
4 0 -  
3 0 -  
20 -  
10 -  
0
Never Occasionally Half times 
flour used
Most times 
flour used
FIG. 4.10 Frequency of consumption of fibre-rich foods by patients on entry to
the study Q  and on completion of the study G-3. Statistical significance tested by
chi-square goodness of fit.
- 89 -
Table 4.7. Food frequency in patient treatment groups A, B and C at 
the end of the study: questionnaire results.
(Group A had three interviews with the dietitian, group B one interview 
and group C none.)
Group
B
High bran breakfast cereal:* 
once a week or less 11 10 20
2 or more times a week 9 10 4
Digestives, oatcakes etc.: 
< once/day
1-2 times/day
2 or more times/day
Wholemeal flour:*** 
no, never 
yes
Vegetables:** 
some days
1-2 helpings/day
3 or more helpings/day
10 5 8
5 7 4
5 8 12
6 3 15
14 17 9
4 1 9
9 17 13
7 2 2
Probability of association between treatment group and food frequency 
tested using chi-square test; * p<0.05, ** p<0.01, *** p<0.005.
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in group A, but the differences were not significant.
Although at the end of the study patients in social classes I and II 
still ate fibre-rich foods more frequently than patients in social 
classes III and IV, the differences between social classes were no 
longer significant.
With increasing age (Table 4.8), the proportion of patients eating 
breakfast and the frequency of consumption of wholemeal bread and high 
bran breakfast cereals increased. The only significant difference 
between the age groups was in the frequency of consumption of 
breakfast.
At the end of the study, patients consumed high-bran breakfast cereals, 
bran and digestives biscuits and oatcakes significantly more frequently 
than controls (Table 4.9). As at the beginning of the study, they were 
eating muesli significantly less frequently than controls.
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Table 4.8. Food frequency at the end of the study according to patient
age groups: questionnaire results.
Age (years)
15-24 25-34 35-44 45 &
over
Breakfast:*
every day 4 13 11 16
not every day 11 10 6 2
Wholemeal bread:
1 slice/day 8 7 5 5
2 or more slices/day 7 16 12 13
High bran breakfast cereal: 
once a week or less 13 15 11 9
2 or more times a week 2 8 6 9
* Significant association between age and frequency of breakfast 
consumption using chi-square test, p <0.001.
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Table 4.9. Food frequency by patients and controls at the end of the
study: questionnaire results.
Patients Controls
High-bran breakfast cereal:*
never 31 39
very occasionally 13 14
once a week or less 4 5
2-6 times a week 14 2
daily 11 13
Muesli:*
never 41 18
very occasionally 13 22
once a week or less 4 7
2-6 times a week 11 15
daily 4 11
Bran:***
never 32 53
once a week or less 18 11
2-6 times a week 11 2
daily 12 7
Digestive biscuits/oatcakes:+++
less than 1/day 24 46
1-2/day 20 19
2-4/day 23 7
more than 4/day 6 1
Chi-square test for significant associations between patients and 
controls; +++ pCO.OOl, *** p <0.005, * p <0.05.
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4.3.5 Dietary fibre intakes
Dietary fibre intakes of the patients calculated from the food 
frequency questionnaire at the beginning of the study and from both the 
questionnaire and the 7-day weighed food inventory six months later, 
are shown in Tables 4.10 - 4.12. Median (mean) daily intake of dietary 
fibre on entry to the study, calculated from the food frequency 
questionnaire, was 13.6 (15.4)g. Median (mean) daily intake of 
controls was 16.8 (17.7)g (Table 4.13). The difference was not 
statistically significant. Amongst,the patients there were no 
differences in intake between the three treatment groups, males and 
females or the four age groups (15-24, 25-34, 35-44 and over 44 years). 
However, median (mean) daily intake of those in social classes I and II
was 16.8 (19.0)g and of those in social classes III and IV was 11.9
(12.9)g which were significantly different (p <0.05). There was no 
difference between treatment groups for patients in social classes I/II 
or for those in social class III/IV. Amongst the control subjects, 
those over the age of 44 years had a significantly higher intake of 
dietary fibre than those aged between 15 and 24 years (median daily 
intakes 21.0 and 10.6g respectively, p <0.05).
At the end of the study, intakes calculated from the food frequency 
questionnaire were larger than those measured by weighing food for 
seven days. During the week patients weighed their food, the men had 
greater fibre intakes than the women (p <0.01) and patients in social 
classes I/II had greater intakes than those in social classes III/IV (p
<0.01). Intakes of the youngest age group were smaller than
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Table 4.10. The dietary fibre intakes of all patients, males and 
females, age groups and social classes at the beginning of the study, 
calculated from the food frequency questionnaire, and end of study, 
calculated from both the food frequency questionnaire and 7-day weighed 
food intake. Values are medians with means and ranges in parenthesis.
Dietary fibre, g per day 
Questionnaire Weighed
Beginning End End
&
All patients(n 73) 13.6(15.4) 22.6(22.6 c 19.5(21.6)
(2.2-54.3) (5.5-55.8 (7.4-41.3)
Males(n 27) 14.3(15.9) 19.9(21.5 c 22.9(25.1)
(2.7-54.3) (5.5-55.8 (7.4-41.3)
Females(n 46) 13.4(15.4) 23.4(23.6 c 16.9(19.5)
(2.2-42.7) (8.7-41.8 (9.7-36.9)
15-24 years(n 15) 10.8(11.5) 17.8(19.6 b 17.3(17.1)
(2.2-33.0) (8.7-31.0 (10.8-22.4)
25-34 years(n 23) 14.3(15.8) 19.1(22.1 c 26.7(21.8)
(3.3-54.3) (5.5-55.8 (11.3-41.3)
35-44 years(n 17) 16.4(17.1) 23.5(24.6 a 26.7(23.9)
(5.6-32.4) (11.7-38.8 (7.4-36.4)
> 44 years(n 18) 14.8(16.7) 23.1(23.9 c 20.3(22.8)
(8.6-42.7) (16.2-41.8 (12.5-37.8)
Social class I/II(n 30) 16.8(19.0) 24.2(25.7 c 22.7(24.5)
(4.7-54.3) (11.7-55.8 (7.4-41.3)
Social class III/IV * 
(n 43)
11.8(12.9)
(2.2-33.0)
20.0(20.9
(5.5-34.4
c 17.4(19.5)
(9.7-37.8)
Wilcoxon rank test of significant change in dietary fibre intakes, 
calculated from the food frequency questionnaire, between beginning and 
end of study:a = p <0.005;b = p <0.002;c = p <0.001.
*Seventy-two patients (45 female, 14 aged 15-24 years and 42 in social 
classes III and IV) completed the weighed survey.
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Table 4.11. The dietary fibre intakes of the patient treatment groups*, 
and the males and females in each group at the beginning of the study 
calculated from the food frequency questionniare, and end of study 
calculated from both the food frequency questionnaire and 7-day weighed 
food intake. Values are medians with means and ranges in parenthesis.
Dietary fibre, g per day 
Questionnaire Weighed
Beginning End End
Group A(n 20) 14.6(18.0) 23.8(24.8)C 21.4(22.2)
(3.3-54.3) (5.5-55.8) (12.1-41.3)
Group B(n 20) 15.9(15.7) 23.4(24.1)6 19.1(22.4)
(2.7-28.9) (9.7-36.4) (9.7-36.4)
Group C(n 24) 13.6(15.1) 22.6(21.5)e 20.2(21.3)
(5.6-33.0) (9.4-25.5) (10.8-37.4)
Males-group A(n 6) 20.7(23.5) 22.7(25.5) 26.6(27.9)
(3.4-54.3) (5.5-55.8) (13.5-41.3)
group B(n 6) 13.7(13.1) 20.4(19.5)a 26.9(27.8)
(2.7-21.1) (9.7-27.5) (19.0-36.4)
group C(n 10) 14.8(15.1) 21.2(21.3)a 24.3(24.7)
(7.4-25.3) (15.4-26.6) (12.8-37.4)
Females-group A(n 14) 14.2(15.7) 23.8(24.5)d 18.3(19.8)
(3.3-42.7) (11.7-41.8) (12.1-36.9)
group B(n 14) 16.9(16.8) 25.6(26.0)b 18.0(20.0)
(8.6-28.9) 17.8-38.8) (9.7-35.1)
group C(n 14) 12.4(15*1) 23.1(21.7)b 16.4(18.9)
(5.6-33.0) (9.4-34.4) (10.8-31.3)
Wilcoxon rank test of significant change in dietary fibre intake, 
calculated from the food frequency questionnaire, between beginning and 
end of studyia = p<0.05;b = p<0.01;c = p<0.005;d = p<0.002;e = p<0.001.
Excluding those who did not attend at three months.
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Table 4.12. The dietary fibre intakes of the patient treatment groups 
by class at the beginning of the study, calculated from the food 
frequency questionnaire, and end of study calculated from both the food 
frequency questionnaire and 7-day weighed food intake. Values are 
medians with means and range in parenthesis (SC - social class)
Dietary fibre,g per day
Questionnaire Weighed
Beginning End End
SCI/II - group A (n 12) 18.0 (23.9) 26.8 (30.2)b 23.1 (25.1)
(10.8-61.9) (13.3-63.4) (13.4-41.3)
group B (n 8)
group C (n 7)
21.1 (23.5) 
(16.7-35.2)
16.1 (17.8) 
(12.0-26.09)
31.2 (30.7) 
(20.2-40.6)
23.6 (24.2)b 
(17.6-29.2)
26.1 (26.5) 
(16.5-36.4)
29.8 (26.1) 
(15.1-37.4)
SCIII/IV group A (n 8) 11.9 (14.0) 21.1 (22.2)b 13.8 (17.9)
(3.9-36.0) (6.0-38.7) (12.1-30.3)
group B (n 12) 14.1 (13.9) 24.6 (24.2)c 18.2 (19.6)
4.3-22.0) (11.3-33.9) (9.7-32.8)
group C (n 17) 15.2 (17.0) 22.7 (23.9)b 17.3 (19.3)
(7.2-39.8) (9.9-36.0) (10.8-31.3)
Wilcoxon rank test of significant change in dietary fibre intake, 
calculated from the food frequency questionnaire, between beginning and 
end of study: a = p<0.05; b = p<0.01; c = pCO.001.
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Table 4.13. The dietary fibre intakes of the controls at the beginning 
and end of the study, calculated from food frequency questionnaires. 
Values are medians with means and ranges in parenthesis.
Dietary fibre, g per day 
Beginning End
All controls
Males(n 27)
Females(n 46)
15-24 years(n 17) 
25-34 years(n 20) 
35-44 years(n 18) 
> 44 years(n 18)
Social class I/II(n 55)
Social class III/IV(n 18)
16.8(17.7
(2.1-41.4
13.3(15.2
(2.1-35.0
19.0(19.1
(3.4-41.4
10.6(12.9
(3.4-33.0
17.0(18.2
(2.1-38.4
19.4(17.2
(4.7-26.6
21.0(22.0
(9.3-41.4
18.1(18.4
(2.1-41.4
11.2(15.4
(3.4-33.0
17.0(18.3
(2.7-42.3
15.1(16.6
(4.6-35.1
17.3(19.3
(2.7-42.3
12.2(12.5
(2.7-42.3
16.3(17.9
(7.3-39.9
17.8(18.6
(4.6-29.3
22.3(23.9
(12.1-42.3
18.0(19.6
(4.6-42.3
13.6(14.2
(2.7-28.4
No significant differences between beginning and end of study
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those of the older groups, but not significantly so. There was no 
difference between the three treatment groups A, B and C or between the 
groups either for males or females or for social classes I and II or 
III and IV. Only 14 patients (ten males and four females) had dietary 
fibre intakes of 30g per day or more during the week they kept their 
weighed food inventory. Twenty-two (12 males and ten females) had 
intakes of 25g or more.
The food frequency questionnaire indicated that there was a highly 
significant increase in the median daily dietary fibre intake of all 
groups of patients during the six month study period, except for the 
males in group A (Tables 4.10 and 4.11). There was no significant 
change in the intakes of the 73 controls subjects either when all were 
taken together or when males and females, age groups and social classes 
were taken separately (Table 4.13).
4.3.6 Detailed analysis of weighed survey
Relationship between fibre and energy intake
There was a positive relationship between dietary fibre and energy 
intake (r +0.561), however some patients with low energy intakes 
achieved high fibre intakes and vice versa (Figure 4.11). There was no 
difference in the fibre density (g fibre per MJ) of the diet between 
the males and females (Table 4.14).
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Relationship between dietary fibre and energy intake of the patients during the 
period of their 7-day weighed inventory, r=0.561.
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Table 4.14. Cereal and vegetable (including fruit) fibre intake and 
fibre intake per MJ of all patients, males and females, calculated from 
weighed survey
Values are medians with means in parenthesis.
Males Females All
(n 27) (n 46) (n 72)
Cereal fibre,g 13.4(14.3) 8.9(10.9) 11.1(12.2)
Vegetable fibre,g 9.6(10.2) 8.3(8.4)* 9.1(9.1)
g fibre/MJ 2.4(2.4) 2.7(2.8) 2.6(2.7)
* Mann-Whitney U test for significant differences between males and 
females, p <0.02.
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Fibre intake from cereal sources and fruits and vegetables
Fifty-seven percent of the total fibre intake was provided by cereals 
and the remainder by fruit and vegetables. Intakes of both types of 
fibre were greater by males than females, but the difference was only 
significant for the fibre from fruit and vegetables (Table 4.14). 
Intakes of cereal fibre were significantly smaller in the 15-24 year 
old patients (median 6.8g) than 35-44 year olds (median 14.4g) or over 
44 year olds (12.6g) (p <0.005). Median intakes of cereal fibre by the 
24-34 year olds was 10.lg which was not significantly different from 
the other age groups.
Intakes of fibre from fruits and vegetables were slightly lower in 
group C than groups A or B and fibre intake per MJ was slightly higher 
in group A (Table 4.15) but the differences were not statistically 
significant. There was no difference in the cereal fibre intake by the 
three groups.
Dietary fibre content of meals
Mean, median and range of total dietary fibre intakes at each meal, and 
in snacks, are in Table 4.16. Intakes at breakfast and lunchtime were 
similar but smaller than those at the evening meal. Of the three main 
meals, the greatest variation in intakes between patients were at 
breakfast and the smallest at the evening meal.
Mean intakes of all the patients are compared with the minimum and 
maximum possible, if the Grampian Health Board High Fibre Diet 
(Appendix 2) was complied with (see Chapter 3, section 3.3.3), in 
Figure 4.12. Figure 4.13 compares intakes at each meal with those
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Table 4.15. Cereal and vegetable (including fruit) fibre intake and 
fibre intake per MJ of patient treatment groups A,B and C.
Values are medians with means in parenthesis.
Cereal fibre,g
Vegetable fibre,g
g fibre/MJ
A
(n 20) 
11.7(12.0) 
9.2(9.8) 
2.7(2.8)
Group
B
(n 20)
9.6(9.1) 
2.6(2.7)
C
(n 24)
8.0(8.2) 
2.5(2.7)
12.3(13.0) 11.4(12.3)
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Table 4.16. Dietary fibre intakes by patients at each meal
Breakfast 
Morning snacks 
Lunch
Afternoon snacks 
Evening meal 
Evening snacks
Daily total
Dietary fibre,g
Mean Median Range
5.0 3.8 0.0-17.3
0.8 0.6 0.0-5.7
5.8 5.8 0.8-13.3
0.8 0.5 0.0-4.0
7.2 6.6 2.4-9.3
2.1 1.8 0.0-6.8
21.6 19.5 7.4-41.3
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FIG. 4.12
Mean dietary intakes at breakfast, the “light” (lunch) meal and the (evening) 
“main” meal, compared with minimum and maximum possible if the Grampian 
Health Board high fibre diet adhered to. Each dot represents the intake of one 
patient during week of weighed intake.
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compared with minimum and maximum possible if the Grampian Health Board 
high fibre diet adhered to. Each dot represents the intake of one patient during 
week of weighed intake.
Minimum
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expected from the diet sheet. The maximum attainable was greater for 
the 'main' meal than for the 'light' meal on the diet sheet. The mean 
intake by the patients was greater at the evening meal than at lunch, 
and for most patients the evening meal was the main meal on most days. 
Therefore, for every patient the evening meal was plotted against the 
'main' meal and lunch or mid-day meal was plotted against the 'light' 
meal. Thirty-one patients did not achieve the daily minimum intake for 
compliance. Forty-three did not achieve the minimum intake at the 
'main' meal, 36 patients did not achieve the minimum at breakfast and 
25 did not achieve the minimum at the 'light' meal.
Sources of fibre
The main sources of dietary fibre were breads (26%), breakfast cereals 
(12.5%), pulses (14%), potatoes (9%) and other vegetables (12%) (Fig. 
4.14). Fruit provided only six per cent, whereas potato crisps 
provided four per cent. Unprocessed bran provided three per cent.
The food items which more than 25 per cent of patients consumed at some 
point during their 7-day weighed survey, and the average quantity of 
the food eaten per day, are listed in Tables 4.17, 4.18 and 4.19.
Foods containing cereal fibre that were eaten by the most patients were 
items such as savoury pies, pizzas and sausages, with a mean daily 
intake of 68.5g, including the weight of meat and other fibre-free 
fillings (Table 4.17). Seventy-nine per cent ate cakes and puddings 
made with white flour at some time during the week, 71 per cent ate 
white bread and 65 per cent wholemeal bread. Although more patients 
ate white bread than wholemeal the average daily intake was only 27.5g 
compared with 52.4g for wholemeal. Digestive biscuits were
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FIG. 4.14
Sources of dietary fibre during week of weighed food inventory.
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Table 4.17. Sources of cereal fibre consumed by >25 per cent patients
during 7-day weighed survey period, and mean daily intake by the
patients who consumed each food.
% Mean daily
patients intake,g
Savoury pies, sausages,pizzas etc. 82 68.5
Cakes & puddings, white flour 79 39.8
White bread 71 27.5
Wholemeal bread 65 52.4
Digestive biscuits(plain & choc.) 60 19.8
Sweet biscuits, white flour 56 12.0
Chocolate biscuits 53 10.1
Brown bread 47 28.2
Cream cracker type biscuit 36 6.1
Oatmeal, porridge 29 38.0*
Unprocessed bran 29 4.9
White rice 28 24.8*
* Includes some uncooked weights
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popular, being eaten by 60 per cent of the patients, but so were 
chocolate biscuits (53%) and other sweet biscuits made from white flour 
(56%). Seventeen (24%) patients ate no wholemeal or Hibran bread at
all during the week and 15 (21%) ate no breakfast cereals.
The sources of vegetable fibre consumed by most patients were boiled or 
mashed potatoes (93%), potato chips (81%), tomatoes (79%) and 
vegetables in stews and casseroles (75%) (Table 4.18). The average 
daily amount of boiled and mashed potato consumed was 69.2g compared 
with 36.8g of chips and 34.5g of baked potato. The average daily
amount of stews and casseroles consumed was 44.8g, but this included
the weight of meat and gravy. Amongst the fruits (Table 4.19), apples 
were eaten by the most patients.
Fibre-containing foods eaten most frequently during the 7-day weighed 
survey and their mean portion weights are listed in Table 4.20. The 
foods eaten most frequently (an average of more than three servings per 
week), were boiled potatoes and wholemeal bread by the men and 
wholemeal bread by the women. Foods eaten more than twice a week when 
averaged for all the patients were plain digestive biscuits, chips 
(males only), tomatoes, boiled potatoes (females only) and wholemeal 
toast (females only). The males consumed white bread and soft rolls 
and brown bread more frequently than the females. The females consumed 
wholemeal toast and bran-enriched bread more frequently. Apples were 
the most frequently eaten fruit. Unprocessed bran was consumed on 
average once a week. Mean portion sizes of all the frequently consumed 
foods, except tomatoes, crisps, soft white rolls and bran, were larger 
for the males than the females.
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Table 4.18. Vegetable sources of fibre consumed by >25 per cent
patients during 7-day weighed survey period, and mean daily intake by
the patients who consumed each food.
% Mean daily
patients intake
Potatoes, boiled or mashed 93 69.2
Potato chips 81 36.8
Tomatoes 79 26.7
Stew,casseroles,fish pies with veg. 75 44.8
Cooked green vegetables 71 31.7
Raw green salads 67 12.0
Carrots 58 13.0
Potato crisps 56 11.1
Onions,raw,fried,boiled 51 10.2
Baked beans 47 25.4
Fresh vegetable soups 42 55.3
Peas,frozen & fresh 35 11.0
Turnip/swede 35 16.1
Baked potato 33 34.5
Sweetcorn 33 12.6
Pulse-based soups 31 64.0
Mushrooms 28 7.6
Beetroot 25 7.6
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Table 4.19. Fruit and nut sources of fibre consumed by >25 per cent
patients during 7-day weighed survey period, and mean daily intake by
the patients who consumed each food.
% Mean daily
patients intake,g
Apples,fresh & stewed 65 37.6
Oranges and tangerines 38 39.9*
Bananas 35 18.9*
Tinned fruit 35 18.9
Nuts,seeds and coconut 32 5.7
Dried fruit(exluding that in cakes) 25 5.7
* Includes some weighed with skin
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Table 4.20. Sources of fibre eaten most frequently by patients during 
their 7-day weighed intake: mean number of times foods consumed by 
males and females per week and average portion weights.
Mean number of times Mean portion
/patient/week size, g
Males Females Males Female
Boiled potatoes 3.2 2.2 165 124
Wholemeal bread or rolls 3.1 3.7 56 44
Plain digestive biscuits 2.7 2.8 33 23
Chips 2.3 1.6 126 99
Tomatoes 2.1 2.3 56 58
Fully coated choc, biscuits 1.7 1.3 30 24
Cream cracker type biscuit 1.7 0.7 30 18
White bread 1.7 0.3 74 46
Eating apples 1.7 1.4 *105 *89
Brown bread 1.5 0.8 53 45
Bran Flakes 1.4 0.3 53 34
Wholemeal toast 1.3 2.0 43 39
Carrots 1.3 0.6 51 47
Crisps 1.3 1.6 31 34
Soft white rolls 1.2 0.5 55 57
Unprocessed bran 1.0 1.1 8 10
Bananas 0.8 1.1 *86 *72
Bran-enriched bread 0.6 1.2 48 45
* Weight of edible portion
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Dietary characteristics of patients with the greatest fibre intakes
The ten male patients with daily dietary fibre intakes of 30g or more 
consumed a significantly greater proportion of their total fibre at 
breakfast than the 17 whose intakes were less than 30g (Table 4.21). 
They also tended to obtain a greater proportion of their fibre from 
cereal sources. There was no difference in energy intakes. The ten 
female patients with daily dietary fibre intakes of 25g or more did 
have a significantly greater energy intake than the 35 whose intakes 
were less than 25g (Table 4.22). They also consummed a significantly 
smaller proportion of their total fibre intake at lunchtime. They 
tended to consume a greater proportion of their fibre at breakfast but 
their was no difference in the proportion of fibre from cereal sources.
The mean intake of fibre from wholemeal bread by the ten males was 5.4g 
(equivalent to 64g bread) and by the ten females was 7.8g (equivalent 
to 92g bread). Only one of the males did not eat any wholemeal bread. 
He had a very high energy intake (15.9MJ) and ate a lot of fruit and 
vegetables. Five of the males and five of the females ate Allbran at 
some time during the week, four males and two females ate Bran Flakes 
and two males and three females ate a wholegrain breakfast cereal. Ten 
of these patients (three males and seven females) ate bran, but it 
provided less than 2g dietary fibre per day for five of them. Six of 
the males and seven of the females ate baked beans, five males and six 
females ate a pulse-containing dish and all 20 ate potatoes.
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Table 4.21. Daily cereal fibre, fibre intake at meals and energy 
intake of male patients with daily total fibre intakes of 30g or more, 
compared with those with intakes of less than 30g.
Values are medians.
Daily intake of dietary fibre
>30g <30g
(n 10) (n 17)
Total fibre 34.1 16.5
Cereal fibre,g 22.1 7.4 +++
% total fibre 60 45
Fibre at breakfast,g 10.0 2.3 +++
% total fibre 28 17 *
Fibre at lunch,g 9.5 5.4 +
% total fibre 25 30
Fibre at evening meal,g 11.7 6.1 +++
% total fibre 35 32
MJ 11.8 10.3
Significant differences between those with intakes of 30g or more and 
those with less than 30g, determined by Mann-Whitney U test.
* p<0.05; + p<0.02; +++ p<0.001.
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Table 4.22. Daily cereal fibre, fibre intake at meals and energy 
intake of female patients with daily total fibre intakes of 25g or 
more, compared with those with intakes of less than 25g.
Values are medians.
Daily intake of dietary fibre
>25g <25g
(n 10) (n 35)
Total fibre 29.3 15.1
Cereal fibre,g 17.8 7.5 +++
% total fibre 59 52
Fibre at breakfast,g 8.7 2.8 +++
% total fibre 29 19
Fibre at lunch,g 6.0 5.2
% total fibre 20 30 ++
Fibre at evening meal,g 9.7 5.4 +++
% total fibre 32 34
MJ 8.1 6.5 *
Significant differences between those with intakes of 25g or more and 
those with less than 25g, determined by Mann-Whitney U test.
* p<0.05; ++ p<0.005; +++ p< 0.001.
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The female with the highest energy intake of the ten (11.5MJ) had a 
daily dietary fibre intake of 27g, of which 7g came from potato crisps 
(equivalent to 60g, or slightly more than two packets of crisps). One 
female with a low energy intake of 4.8MJ achieved a dietary fibre 
intake of 26.7g which included 5.3g from wholemeal bread, 3.6g from 
Allbran, 2.3g from baked beans and 5.6g from processed peas. Another 
with an energy intake of 6.6MJ and 31.3g dietary fibre obtained 9g 
dietary fibre from wholemeal bread and 8.6g from Allbran.
Seasonal variation in fibre intake
Intakes per quarter, as defined by the National Food Survey (Ministry 
of Agriculture, Fisheries and Food, 1986) are shown in Table 4.23. 
Although there tended to be some variation in the cereal intakes 
recorded, there were no significant differences between quarters. 
However, when the year was divided up into quarters so that February to 
April was the first quarter as in Table 4.24, intakes of total and 
cereal fibre during February to April and August to October were 
significantly lower than intakes recorded during November to January.
Protein, fat, carbohydrate, sucrose, alcohol and energy content of diet
Intakes of protein, fat, carbohydrate, alcohol and energy of males were 
significantly higher than those of females (Table 4.25). Intakes of 
sucrose by males were also higher, but not significantly so.
Consumption of alcohol was very variable, with several patients 
consuming none and six consuming more than 30g per day. Intakes of 
protein, fat, carbohydrate, alcohol, energy and sucrose were similar in 
all three treatment groups (Table 4.26).
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Table 4.23. Quarterly intakes of total fibre, cereal fibre and 
vegetable fibre(including fruit). Values are medians with means in 
parenthesis.
Quarter
Total fibre,g
Cereal fibre,g
Vegetable fibre,g
Jan-Mar Apr-Jun
(n 13) (n 15)
17.4 19.0
(21.9) (20.3)
11.4 6.6
(12.7) (9.4)
8.1 9.3
(8.1). (9.4)
Jul-Sep Oct-Dec
(n 19) (n 25)
18.1 22.4
(20.4) (23.3)
8.1 12.6
(11.1) (12.7)
8.0 8.8
(8.0) (9.5)
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Table 4.24. Quarterly intakes of total fibre, cereal fibre and 
vegetable fibre (including fruit). Values are medians with means in 
parenthesis.
Quarter
Total fibre,g
Cereal fibre,g
Vegetable fibre,g
Feb-Apr May-Jul
(n 14) (n 12)
17.1* 20.2
(18.7) (21.2)
8.3* 7.5
(10.0) (10.0)
7.5 9.5
(8.0) (9.5)
Aug-Oct Nov-Jan 
(n 32) (n 14)
18.3* 28.3
(20.4) (27.7)
10.3* 15.4
(11.0) (15.9)
8.3 10.2
(8.3) (10.4)
* Significantly different from intake during November to January, 
determined by Mann-Whitney U test, p <0.05.
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Table 4.25. Mean(S.D.) intakes of energy, protein, fat, carbohydrate, 
alcohol and sucrose by male and female patients at end of study, 
calculated from the weighed dietary survey
Males 
(n 27)
Protein,g 85.7(20.2
% total energy 13.7
Fat,g 108.8(31.3
% total energy 38.0
Carbohydrate,g 286.2(69.5
% total energy 43.3
Alcohol,g 15.3(16.5
% total energy 4.2
Sucrose,g 66.3(32.3
% total energy 10.0
Energy,MJ 10.6(2.5)
Tests for significant differences between 
+++ Student's t-test, p <0.001 
++ Mann Whitney U test, p < 0.01.
Females 
(n 45)
) 60.1(14.3)+++
14.6
) 75.0(23.4)+++
39.6
) 188.9(52.8)+++
43.2
) 5.0(7.9)++
2.1
) 48.5(30.5)
11.1
7.0(1.8)+++
males and females
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Table 4.26. Mean(S.D.) intakes of energy, protein, fat, carbohydrate, 
alcohol and sucrose by patient treatment groups A, B and C at end of 
study, calculated from the weighed dietary survey
Group
A B C
(n 20) (n 20) (n 24)
Protein,g 73.3(22.3) 66.7(14.2) 71.2(22.0)
% energy 14.7 13.8 14.4
Fat,g 90.3(35.5) 84.3(25.7) 88.0(31.8)
% energy 39.3 38.0 38.8
Carbohydrate,g 224.0(89.3) 226.4(67.0) 228.1(75.0)
% energy 42.2 44.2 43.4
Alcohol,g 8.9(14.2) 9.6(14.7) 8.1(11.6)
% energy 3.0 3.4 2.8
Sucrose,g 55.0(41.3) 55.0(23.9) 50.0(30.3)
% energy 10.4 10.7 9.5
Energy,MJ 8.5(3.1) 8.2(2.2) 8.4(2.9)
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4.3.7 Questionnaire on acceptability of diet
The breakdown of responses to the questionnaire on acceptability of the 
high fibre diet, how the patients coped with it and their food 
preferences, are in Appendix 10. Sixty of the 73 patients said that 
they liked wholemeal bread, 37 said they prefered it and 43 normally 
ate it. Various reasons were given for not liking it such as 'not used 
to it', 'rather solid, dry or stodgy', 'not much taste' and 'I like 
white bread'. Thirty-five normally bought their bread from a large 
supermarket.
Fifty-six said they liked breakfast cereals and six did not like them. 
The remainder said they were 'alright' or they did not like them very 
much. Porridge, Rice Krispies, Cornflakes, Weetabix, Bran Flakes and 
muesli were liked by the most patients. Of the 17 who did not normally 
eat breakfast, nine said they did not feel like eating in the morning, 
four said they had no time or admitted to being lazy and four said it 
was just habit.
Patients who ate unprocessed bran bought it mainly loose from a health 
food shop or in a packet from a supermarket. Others bought branded 
packets from a health food shop or a retail chemist. The most popular 
ways of taking it were in mince or stews, with or as a breakfast 
cereal, and in soup. Some of the reasons given for not eating it or 
not eating more of it were 'don't like it', 'don't need it', 'doesn't 
appeal', 'forget' and 'never tried it'.
Twenty-eight patients said that digestive biscuits were their favourite 
biscuits and 20 said their favourite were 'chocolate biscuits'. Four 
said they had no favourite as they liked all biscuits and eight did not
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like any type of biscuit.
Thirty-seven patients liked brown rice and 32 liked wholemeal pasta and 
they bought them mostly from supermarkets. Of those who said they did 
not like these two foods, the main reason given was that they had never 
liked white rice or spaghetti. Wholemeal flour was also usually bought 
from a supermarket. Of the patients who used wholemeal flour, most did 
so in scones, cakes, pastry and bread.
Fifty-five patients said they liked pulses and 12 said that they were 
'alright'. Baked beans, lentil soup, dried peas in soup and kidney 
beans in chilli con carne were the most popular. Various reasons were 
given for not liking pulses such as 'don't like the taste or texture', 
'scared of the toxins in beans'(a reference to recent publicity about 
the lectins found in kidney beans which can be harmful if the beans are 
not cooked properly), 'wind' and 'not used to eating them'.
Most patients liked vegetables, four did not and six just liked some. 
Cabbage and carrots were mentioned most often as being vegetables that 
were particularly liked. Cabbage, Brussels sprouts and spinach were 
most often mentioned as being ones that were not liked. Fifty-eight 
said that they liked most fruits and five liked only some. Apples, 
oranges and pears were mentioned most often as fruits especially liked, 
and oranges as a fruit that was disliked.
Foods with a high fibre content which were liked the most were 
wholemeal bread, vegetables and fruit. Those which were disliked by 
the most patients were high fibre breakfast cereals, pulses and 
unprocessed bran.
Twenty-five patients said they had kept to the high fibre diet and 42 
said they had mostly kept to it. Most common reasons given for keeping 
to it were 'helps', 'thinks it helps', 'to see if it will help' and 
'the doctor says so'. Six patients said they were not keeping to the 
diet and the reasons they gave were 'difficult all the time', 'don't 
like it' and 'makes me feel unwell'. Twenty-one found the diet very 
easy to follow every day, 34 quite easy to follow, 15 quite difficult 
and one very difficult. Forty-six said that they had not encountered 
any particular problems with the diet. The most common problem that 
did occur was when eating away from home. Some patients tried to pick 
out suitable foods but others just ate what was available and did not 
try to keep to the diet.
On the whole the patients' families ate the same foods as they did. In 
some families, the other members only ate certain of the fibre-rich 
foods, most commonly wholemeal bread or vegetables. Forty-eight 
patients said they did not find the diet expensive, although 12 of 
these did say they were spending more on breakfast cereals.
Thirty-two patients said the diet was doing them some good, 23 thought 
that it was and 18 said it was not. Twenty-four said that they had 
gained weight during the six months on the diet, nine said they had 
lost weight and 40 said they were the same weight as before. Almost 
half (35) said that they were watching their weight.
4.4 Discussion
4.4.1 Validation of the questionnaires
The correlations between dietary fibre intake calculated from the food
frequency questionnaire and from the 7-day food records were as good or 
better than those obtained from other studies where results from 
weighed intakes and questionnaires have been compared. Barasi, Burr 
and Sweetman (1983) obtained a correlation coefficient of 0.51 for a 
random sample of 102 men and 0.64 for 38 health food shoppers. Yarnell 
et al. (1983) obtained a correlation coefficient of 0.37 for 119 
randomly selected men.
Correlations were lower for the patients and students than for the 
controls. It has been suggested by others (Worsley, Baghurst & Leitch, 
1984) that people are likely to report that they eat more socially 
desirable foods than they actually do. The patients had been advised 
to eat foods high in fibre and the students knew about the health 
advantages of eating these foods, so it seems likely that the answers 
they gave reflected to some degree what they thought was desirable 
nutritionally. When the student questionnaires were altered so that 
they reflected their 7-day food records more accurately, the 
correlation coefficient increased. This suggests that it was the 
students inability to report their normal food habits accurately that 
was the problem rather than a fault of the questionnaire design. The 
better correlation for the controls was probably because they were not 
so aware of the importance of fibre-containing foods in their diet as 
the dietetic students and patients. They may also have been more able 
at completing questionnaires and remembering past events than the 
patients since a greater proportion of them were from social classes I 
and II. Correlation coefficients for the patients in social classes I 
and II were greater than for those in social classes III and IV. This 
explains why the correlations were higher for group A than groups B or 
C, since 54 per cent of group A were from social classes I or II 
compared to 38 per cent in group B and 32 per cent in group C. Very
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close correlations between the food records and questionnaires were not 
expected. The records were measuring intake during one specific week 
and the questionnaires were measuring intakes during an average week 
and therefore took into account foods which were not eaten every week.
The mean intake calculated from the questionnaire was larger than that 
calculated from the food record for the students and female patients, 
but smaller for the controls and male patients. To some extent this 
was due to over- or under-estimation of frequency of consumption of 
foods, since after the student questionnaire was adjusted the means for 
the two methods was quite close. The difference between the two 
measurements for the female patients was quite large, so they either 
ate less than normal during their survey week or they were less able 
than others to present a true picture of their food intake on the 
questionnaire. It may be that the females were more aware of which 
foods they should have been eating and completed the questionnaire 
accordingly. Also, the same portion weights were used for the males 
and the females, whereas those consumed by the males in the weighed 
survey were generally larger than those consumed by the females.
The inclusion of a greater choice of responses for each question should 
have improved the accuracy. The questionnaires used by Barasi et al. 
(1983) and Yarnell et al. (1983) were more detailed than the one used 
in this study both in the choice of response to each question and in 
the number of foods included. Although their correlation coefficients 
for dietary fibre were no better than those of this study, the means 
obtained by the two methods of assessment were closer. However, if the 
questionnaire was to be used in clinical practice for rapid assessment 
of dietary fibre intake, it would be undesirable to add any further 
foods. On the contrary, it seems that questions could be confined to
- 126 -
sources of cereal fibre only, as suggested by Silman (1980), since the 
correlation between cereal fibre and total fibre was close for all 
groups of subjects studied, and there was a stronger relationship 
between the food records and questionnaires for cereal fibre than there 
was for total fibre. Other workers have also tended to find a better 
correlation between weighed intakes and questionnaires for cereal fibre 
than for total fibre (Barasi et al., 1983; Yarnell et al., 1983). This 
is not surprising since portion sizes of cereal fibre sources, such as 
bread, are easier to describe and are less variable than those of 
fruits and vegetables. Sometimes it is difficult for a subject to know 
what constitutes a 'helping' of vegetables, for example, is a salad 
comprising lettuce, tomato and cucumber three helpings or one? Often 
an individual will buy a pound of apples, eat them all during the
following two days, and then eat no more for a week or more. However,
since fruit and vegetable fibre does have an important part to play in 
bowel function and intakes vary considerably between individuals, it 
would be preferable if they could be included in a short method of 
assessing fibre intakes. For people who are obtaining a large 
proportion of their total fibre intake from fibre-rich foods, questions 
about the intake of wholemeal bread, high bran breakfast cereals, bran, 
fruit, vegetables and pulses may be all that is necessary for assessing 
total fibre intake. In this study these six foods gave a better 
measure of total intake, as calculated from the questionnaire, than 
cereal fibre. These six foods alone were not so suitable for
assessment of the total intake of the controls, so for groups who are
obtaining a greater proportion of their fibre intake from less 
concentrated sources, such as white bread, a longer method will be 
required.
It would be useful if a short questionnaire could be developed along
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these lines for providing a quick assessment of an individuals dietary 
fibre intake for use during clinical practice, although the problems 
patients have with answering the questions accurately would have to be 
borne in mind. From the work done in this study, it appears that 
different equations might need to be used for different patient groups 
depending on whether they have already been told to increase their 
fibre intake or not. However, although fibre calculated from the six 
foods mentioned above was useful for predicting the total intake of the 
patients, as calculated from the questionnaire, it did not correlate 
well with total intake calculated from the weighed food inventory. 
Cereal fibre calculated from the questionnaire was a better predictor 
of the total weighed intake.
Food frequency questionnaires are not generally thought to be suitable 
for assessing nutrient intakes of individuals with any degree of 
accuracy. They are more suitable for assessing intakes of groups of 
individuals, and in this study the questionnaire results were only used 
in this way.
4.4.2 Ability of 7-day weighed food inventory to measure dietary fibre 
intake
The weighed food inventory allowed calculation of nutrient intakes 
during a single week which did not necessarily reflect habitual intake. 
However, patients who were adhering to a high fibre diet should have 
had a fairly consistent intake of dietary fibre each week. Subjects 
may have modified their food intakes during the survey week in order to 
please the investigator. In this study the investigator was not the 
dietitian who advised the patients in groups A and B or the doctor who 
gave the patients a copy of the diet sheet. The patients were not told
- 128 -
that compliance was being measured but that the relationship between 
food intake and symptoms was being studied. The importance of not 
altering food intake was emphasised to each patient. They did not 
appear to be making much effort to continue to eat more dietary fibre 
than normal during the survey week as some ate some white bread during 
the week rather than go out especially to buy wholemeal.
Mean energy intakes of the males were slightly above the recommended 
daily allowances for sedentary males of 10.5MJ for those aged 18-34 
years and 10.0MJ for those aged 35-64 years (Department of Health and 
Social Security, 1979). In common with other surveys, energy intakes 
of the females were below the recommended daily amount of 9.0MJ, but in 
this survey they were considerably smaller. The females may not have 
recorded all food or eaten less than normal during the survey week, but 
many of the females did say that they were controlling the amount of 
food they ate, most of them in order to lose weight. If the patients 
did under-record, this would not necessarily have affected the foods 
which contain fibre.
Seven days of recording was chosen because it was the most that the 
patients could be expected to complete. Any more may have reduced the 
very high response rate that was achieved in this study. Using the 
method of Marr and Heady (1986) to calculate the number of days of 
recording required to assess the intake of a given nutrient in a given 
population to within a specified degree of accuracy, 6.6 days were 
required for this group of IBS patients to be 95 per cent certain that 
the dietary fibre measurement of each individual was within 5g of 
actual intake. This indicates that the 7 days used in this study did 
give a good measure of an individual's intake in relation to others in 
the group. Other surveys have suggested that a greater number of days
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are required to be reasonably certain of having a measure of habitual 
fibre intake (Bingham, 1985). Amongst the IBS patients under study, the 
ratio of within- to between-person intakes was smaller in this group 
compared to those studied by others (Nelson et al., 1989). The 
prescription of a high fibre diet seems to have reduced the amount of 
day to day variation in the IBS patients compared to that normally 
found in a randomly selected group.
4.4.3 Intake of dietary fibre
In this study dietary fibre intake was calculated from the figures of 
Southgate (Paul & Southgate, 1978) which include resistant starch and 
therefore are an overestimation of the true dietary fibre content of 
food. Resistant starch includes a range of polysaccharides, used as 
food additives (Glicksman, 1969), and degraded carbohydrates from 
carbohydrate-protein complexes formed during the processing of 
foodstuffs (Englyst et al., 1982). Since this study was completed 
analytical data for non-starch polysaccharides (NSP), which excludes 
resistant starch, for a wide range of foods has become available 
(Englyst et al., 1988, 1989; Holland, Unwin & Buss, 1988). However, 
all previous studies of dietary fibre intakes, and recommendations for 
desirable intakes, with which this present study can be compared, have 
been made using the Southgate figures.
Intake of fibre-rich foods, and therefore total dietary fibre, 
increased during the six month study period. The mean increase of 7g 
was less than the lOg increase which has been suggested for patients 
with diverticular disease (Heaton, 1981). However, similar increases 
have been reported in other studies of IBS patients prescribed high 
fibre diets (Fielding & Melvin, 1979; Hillman et al., 1984). It
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appeared that the females increased their intakes more than the males, 
but part of this apparent increase was probably due to them 
over-estimating the amounts of fibre-rich foods consumed at the end of 
the study.
The mean intakes of dietary fibre by patients at the beginning of the 
study were lower than the normally quoted mean British intake of 20g 
per day (Bingham, 1979) and lower than the intakes of 17.5g and 19.5g 
per day found in surveys of Scottish men (Thomson et al., 1982; Thomson 
et al., 1985). However, their intakes were greater than those of 14.4g 
per day by men and 12.Og per day by women found in a survey of older 
persons in Edinburgh (Eastwood et al., 1982). The mean intake of the 
controls was closer to values found by Thomson and her co-workers 
(1982; 1985). It is possible that the patients had reduced their fibre 
intakes as a result of their symptoms prior to entry into the study as 
Fielding and Melvin (1979) found in their patients. A number of 
patients associated the ingestion of pulses with an upset in their 
bowel habits and the omission of these from the diet would limit total 
fibre intake. A 7-day weighed food inventory would probably have 
provided a better measure of dietary fibre intake at the beginning of 
the study than a questionnaire. However patients might have been 
unwilling to complete a second week of weighing their food. It was 
also thought that keeping a record of food intake at the beginning 
would affect dietary compliance during the study. This would have been 
undesirable as the aim of the study was to assess current dietetic 
practice and not to improve upon it.
The dietary fibre intakes of the patients at the end of the study, 
calculated from the 7-day weighed inventory was much smaller than the 
short-term recommendation of 25g (or the long-term recommendation of
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30g per day) for the general population (National Advisory Committee on 
Nutrition Education, 1983). They fell considerable short of the 40g 
suggested for the treatment of diverticular disease (Brodribb, 1982). 
Although patients undoubtably increased their dietary fibre intakes, 
the mean intake of 21.6g can hardly constitute a 'high fibre' diet.
Only 14 patients (ten [37%) males and four [9%] females) achieved an 
intake of 30g or more of dietary fibre per day, and only 22 (12 [44%] 
males and 10 [22%] females) achieved an intake of 25g or more. If 
intakes had been assessed after three months they may have been larger, 
since they may have declined during the second three months during 
which the patients received no medical or dietetic consultations.
Although a positive association between dietary fibre and energy 
intakes was found, in common with other surveys (Bingham, McNeil & 
Cummings, 1981; Davies, Crowder & Dickerson, 1985), several patients 
with low energy intakes had high fibre intakes. Thus, although those 
with lower energy intakes might be expected to have the greatest 
difficulty in achieving high fibre intakes (Cole-Hamilton et al.,
1986), it is nevertheless possible. In this study two patients with 
energy intakes under 7.0MJ consumed over 30g of dietary fibre, and one 
with an energy intake under 5.0MJ consumed over 25g of dietary fibre.
The increase in intakes of fibre-rich foods by the patients probably 
did occur as a result of being advised to take a high fibre diet, since 
by the end of the study they were eating high bran breakfast cereals, 
bran and wholemeal biscuits more frequently than the controls, whereas 
at the beginning of the study there had been no difference. Although 
the controls still ate muesli more frequently than patients at the end 
of the study the difference was smaller than at the beginning. Also, 
there was no change in the dietary fibre intakes of the controls,
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calculated from the questionnaire, during the same six month period.
From the results of the food frequency questionnaire at the end of the 
study, treatment groups A and B were using wholemeal flour and eating 
high-bran breakfast cereals more often than group C. Also, more of 
those in group A than groups B or C were eating three or more helpings 
of vegetables per day, and more of group C than either groups A or B 
were only eating a helping on some days. However, there was no 
difference in the dietary fibre intake of the three treatment groups 
either calculated from their food frequency questionnaires or their 
weighed food records. Neither was there any difference between the 
groups in their increase in dietary fibre intake over the six month 
period. The dietary fibre intake calculated from the weighed food 
records probably gave the truest picture of intake since the 
questionnaire only recorded what people thought they ate. It is likely 
that the dietetic consultations gave patients a better awareness of 
what they should have been eating but that this was not reflected in 
their actual food habits. Many studies of nutrition education 
programmes show that increasing knowledge of nutrition does not 
necessarily lead to an improvement in food habits (Thomas, 1980). 
Therefore, the dietetic consultations may have had a small effect on 
food choice, due to certain food and recipes being emphasised, but on 
the whole it appeared to make little difference whether the patients 
had any instruction from a dietitian or not, and that further 
consultations were of little value. More regular consultations during 
the first three months, and a continuation of these during the second 
three months, may have resulted in better compliance than was found in 
this study.
In a recently published study (Fehily et al., 1989), men with ischaemic
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heart disease (IHD) given advice on increasing fibre intakes, were also 
given further advice after one and three months, and had their intakes 
assessed after six months. These men appear to have done better than 
the Aberdeen IBS patients since 32 per cent were consuming more than 
30g dietary fibre per day and 52 per cent were consuming more than 25g. 
The greater intakes may have been obtained because they were 
specifically advised to eat six slices of wholemeal bread per day or 
the equivalent in breakfast cereals. Also they filled in a food 
frequency questionnaire after one month, which was used to assist the 
dietitian in giving further dietary advice at the next visit, and 
patients were visited in their own homes. Their initial fibre intake 
was not measured but their mean intake was 6g greater than those who 
were not given advice, suggesting that intakes on entry to the study 
were higher than those of the Aberdeen IBS patients and that the 
increase achieved may not have been any greater. All the IHD patients 
received consultations from a dietitian so no comparison with receiving 
written instructions only could be made.
The more frequent intake of vegetables by treatment group A may have 
been social class linked, as social class had a strong influence on the 
intake of fibre-rich foods and total fibre intake. Those from social 
classes I and II had larger intakes than those from social classes III 
and IV. This largely explains why the control group, which comprised 
55 subjects from social classes I and II, had greater intakes than the 
patients, 30 of whom were in social classes I and II. Similarly, 
treatment group A, of whom 54 per cent were in social classes I and II, 
had slightly more frequent intakes of some fibre-rich foods at the 
beginning of the study than treatment groups B or C, of whom 38 per 
cent and 32 per cent respectively were in social classes I and II. 
However there was no difference in total fibre intake, estimated from
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food frequency, between the three treatment groups at the beginning of 
the study. At the end of the study, intakes by patients in social 
classes I and II were still significantly greater whether calculated 
from the weighed record or the questionnaire, but there was no 
difference between the social classes for the increase in fibre intake 
between the beginning and end of the study. Neither was there a 
difference between the three treatment groups when intake data for 
social classes I/II and III/IV were analysed separately. Therefore, 
the ability to increase intake of fibre appears not to be social class 
related.
All the dietary instruction in this study was given by an experienced 
dietitian and it was considered that she had a very good rapport with 
patients. She proceeded in a way common to most dietary consultations 
of this nature. It seems unlikely that her apparent poor results were 
unique or that she was in any way incompetent in comparison to other 
dietitians. Dietitians, on the whole, are skilled at developing a good 
relationship with their patients. What they do appear to lack, 
however, is forcefulness. In IBS, where the efficacy of high fibre 
diets has yet to be demonstrated conclusively, perhaps it is unfair to 
criticise this lack of forcefullness. Therefore, until methods of 
dietetic counselling are improved, it appears from this study that 
dietetic time could be more usefully spent.
If doctors wish to prescribe high fibre diets, then some effort must be 
made to ensure that patients adhere to the prescription. Several 
factors may affect compliance such as the doctor-patient relationship, 
the dietitian-patient relationship, the quality of the printed 
information that the patient is given to take home and the 
effectiveness of other educational techniques used. All the patients
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in this study had more than the usual contact with a hospital doctor 
which may have improved compliance. They had more diagnostic tests 
than are always necessary for IBS and they completed a questionnaire 
about their symptoms with the doctor on three different occasions.
All patients received a high fibre diet sheet, the contents of which 
are discussed in Chapter 3. Many patients advised to increase their 
intake of dietary fibre are not referred to a dietitian (see Chapter 
3). Simply providing them with a good diet sheet may be the most 
efficient use of time until better dietetic techniques are developed. 
Improvements in the contents and presentation of diet sheets may 
improve compliance, but no studies on the effectiveness of diet sheets 
have been carried out. Many patients did not achieve the minimum 
intakes of dietary fibre necessary for compliance with the Grampian 
Health Board high fibre diet sheet. Although the calculations of fibre 
intakes possible, whilst adhering to the daily meal plan given on the 
Grampian Health Board's diet sheet, indicate that those complying with 
the diet might be expected to consume slightly more of their fibre from 
fruits and vegetables (51-60%) than from cereals, patients actually 
consumed a greater proportion from cereals (55 per cent of total 
fibre). Those with the largest fibre intakes (>30g per day by men and 
>25g per day women) obtained an even greater proportion from cereals 
(60% and 59% by men and women respectively). The mean intakes were 
highest at the evening meal, but the maximum intakes achieved by 
individuals were at breakfast and lunch. This would suggest that 
breakfast and lunch are the meals that should be emphasised in the 
dietary instructions that patients receive. It is relatively easy to 
obtain a large fibre intake at these two meals by consuming good 
sources of cereal fibre such as certain breakfast cereals and wholemeal 
bread, as demonstrated by those patients who had the largest total
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fibre intakes.
There were some differences in the fibre intakes of the different age 
groups but this would not have made any difference to the results of 
the three treatment groups since they were well matched for age. Those 
in the youngest age group (15-24 years) had smaller intakes than those 
in the other three age groups, in both the patient and control groups, 
at the beginning and the end of the study. None of the patients from 
the youngest age group had intakes of 30g per day or more at the end of 
the study.
4.4.4 Foods associated with upsets in bowel habits
Answers given by patients about foods causing an upset in bowel habits 
and food allergy should be treated with caution since, unless they have 
been properly tested for allergy, they were unlikely to know whether 
they had a true allergy. Food allergy exists when there is a 
reproducable clinical reaction to a food accompanied by evidence of an 
immunological involvement in the reaction (Royal College of Physicians, 
1984). Even claiming to have a food intolerance, a term used when 
there is no immunological involvement, can be subjective, with patients 
having a psychogenic reaction to a food which is not true food 
intolerance.
Foods commonly associated with upsets in bowel habits by patients in 
this study were similar to those found in other studies (Chaudhary & 
Truelove, 1962; Fielding & Melvin, 1979). Vegetables, nuts, milk, 
coffee and bread were the foods associated with upsets by more patients 
than controls. Therefore they might be a cause of symptoms in IBS as 
suggested by Jones et al. (1982). Pulses, however, were associated
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with bowel upsets by more controls than patients and are a common cause 
of flatulence (Davies, 1971). Any intolerance to milk was not due to 
lactose deficiency as all the patients had negative lactose tolerance 
tests.
Alcohol caused an upset in bowel habits in a large proportion of 
patients and controls so is unlikely to be a greater problem in IBS 
patients than other people. Large intakes of alcohol are a common 
cause of diarrhoea (Thomson, Ryle & World, 1985) and binge drinking is 
common in Scotland. Equal numbers of patients and controls thought 
they were allergic to a food a response which was not unexpected since 
IBS is not thought to be an allergic disorder (Jones et al., 1982).
4.4.5 Sources of dietary fibre at the end of the study
Most of the dietary fibre in the patients' diets came from breads, 
breakfast cereals, pulses and vegetables. Fruit, however, was not an 
important source and this reflects the overall low consumption in 
Scotland (Ministry of Agriculture, Fisheries and Food, 1986) due to its 
price and lack of availability. One male subject, who was an 
oil-worker, ate two to three pieces of fruit a day when working 
offshore where it was freely available, but ate little at home. Potato 
crisps provided almost as much fibre (much of it as resistant starch) 
as fruit, especially amongst the females. Since crisps are energy 
dense, they are not a useful fibre source for women with small energy 
requirements.
Despite patients being prescribed a high fibre diet, relatively poor 
sources of cereal fibre, such as cakes, pies, white bread and chocolate 
biscuits, were consumed by most of the patients during the week in
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which they kept a food record. Wholemeal bread and biscuits were the 
fibre-rich foods eaten by the most patients. They also said that 
wholemeal bread was their favourite fibre-rich food so this is likely 
to be the most acceptable part of a high fibre diet. Therefore 
patients should be told to eat wholemeal bread at least twice a day. 
More emphasis should be placed on this as a replacement for white bread 
as 71 per cent of the patients ate white bread at some time during the 
week. Unprocessed bran was only consumed by 29 per cent of the 
patients, but the dietitian had put less emphasis on this as a fibre 
source than on other foods, and patients said that they did not enjoy 
eating it. The consumption of bran is not necessary in order to obtain 
a large intake of fibre as only half of the 14 patients who consumed 
30g of dietary fibre or more ate any bran, and of those who did only 
three obtained more than 2g dietary fibre per day from it. Although 
brown rice and wholemeal spaghetti were being consumed by some 
patients, they were not consumed by a greater number because the 
refined alternatives were not commonly included in the diet. However, 
since more patients were eating white rice than were eating brown, more 
emphasis could have been placed on the consumption of the unrefined 
forms of these foods.
The vegetables that were eaten by most patients were those most readily 
available in the North-east of Scotland. Home-made vegetable soups, 
such as Scotch broth and potato soup are traditionally an important 
part of the diet in Scotland and their consumption was emphasised on 
the diet sheet. For some patients soups were an important source of 
fibre. Apples, oranges or tangerines and bananas, which are the 
cheapest and most available of fruits, were those which were consumed 
by the most patients. Of the breakfast cereals, Bran Flakes were eaten 
most often. Allbran and bran were not popular, so although Bran Flakes
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are not so rich in fibre, they might be the best cereal to encourage as 
they are probably more likely to be eaten.
4.4.6 Seasonal variation in intake
Seasonal variation in intake of dietary fibre was similar to that found 
in other surveys (Fehily, Phillips & Sweetman, 1984; Bingham, 1985), 
intake being greatest in the winter months of November to January. In 
anticipation of this, the present study was designed to spread patients 
from each treatment group evenly thoughout the year. Some patients 
from each group kept their weighed food record in each of the quarters 
of the year, but the distribution was not even due to the spasmodic 
recruitment of patients. The distribution of group C was particularly 
uneven with 52 per cent keeping their record between August and October 
but only 12 per cent between February and April and 12 per cent between 
November and January. It is unlikely that a more even distribution 
would have produced a significant difference between the groups since 
the range of intake within each group was very large. If patients' 
intake of dietary fibre fall during the summer months of the year then 
dietetic advice should be geared towards improving intake during these 
months.
4.4.7 Intakes of other nutrients
Fat provided 38 per cent of the total energy of the male patients and
39.6 per cent of the total energy of the female patients. This is 
higher than the 35 per cent currently recommended for the general 
population (Department of Health and Social Security, 1984). Sucrose 
and alcohol came within the short-term recommendations of the National 
Advisory Committee on Nutrition Education (1983) which were that they
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should provide less than 12 per cent and five per cent of total energy 
respectively. Clearly, if the fibre intake of these IBS patients is to 
be increased further they must reduce their fat intake and replace it 
with an equivalent amount of energy from fibre-rich carbohydrate 
sources.
4.4.8 Acceptability of the diet
Patients' comments on the acceptability of the 'high fibre' diet and 
their food preferences demonstrated a conservative attitude towards 
food. Breakfast cereals such as Cornflakes, Rice Krispies and porridge 
were still the most popular although most patients had actually changed 
to eating those with a higher fibre content. Some still preferred the 
taste and texture of white bread but most had been 'converted' to 
wholemeal. Few patients consumed pulses other than those which already 
had a traditional place in the Scottish diet such as lentils and baked 
beans.
The general availability of fibre-rich foods in supermarkets ensured 
that foods were not omitted from the diet due to the lack of time or 
inclination to visit specialist shops. Most patients bought items such 
as wholemeal bread, brown rice and spaghetti from one of the large 
supermarkets in Aberdeen. Patients generally did not use wholemeal 
flour because they rarely baked or used flour in recipes. Provision of 
recipes, therefore, are probably of limited value, especially as there 
are a large number of suitable recipe books available to buy for those 
who are interested.
Patients were generally vague about why they continued with the diet 
and this may help to explain their seemingly poor adherence to it.
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Expense did not appear to affect compliance. Patients had the most 
problems with the diet when they were eating away from home. Some 
patients took measures to ensure a good fibre intake when eating out 
whilst others did not bother. Clearly, the lack of suitable foods in 
restaurants is a major problem for many of these patients.
Patients generally improved the quality of their diets during the study 
period even if fibre intakes were not as high as might have been hoped 
for. It was clear from talking with the patients that they had reduced 
their consumption of those foods which are considered to be less 
healthy and were eating more of the 'better' foods. This often 
resulted in an improvement in the diet of their families. Therefore, 
overall the study can be considered to have been a useful nutrition 
education exercise.
4.5 Summary of results and conclusions
There was no difference between the dietary fibre intakes of the 
patients and controls at the beginning of the study. After six months 
there was a mean daily increase of 7g dietary fibre by the patients (p 
<0.001) but no increase by the controls. There was no difference in 
the intake of the three treatment groups either at the beginning or end 
of the study whether assessed by questionnaire or weighed inventory. 
Only 14 patients achieved a daily intake of 30g of dietary fibre during 
the week they kept their weighed food inventory. The majority of 
patients said that they found the diet acceptable. This study suggests 
that although simple diet sheets given to patients without any further 
explanation have their limitations, currently employed methods of 
dietetic counselling do not appear to confer any additional advantage.
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CHAPTER 5
SYMPTOMS AND THEIR RELATIONSHIP WITH DIETARY INTAKE
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5.1 Introduction
Studies of the therapeutic effect of fibre on the symptoms of irritable 
bowel syndrome (IBS) have included those using ispaghula, psyllium, 
unprocessed bran, bran biscuits, wholemeal bread, high fibre diets or a 
combination of a fibre source with other treatments. Some of these 
studies have demonstrated favourable responses whilst others have not 
and they are reviewed fully in Chapter 2. Cann et al. (1984) showed 
that coarse wheat bran was no better than a placebo for most symptoms, 
but was effective in constipation. Only Fielding and Kehoe (1980) and 
Kumar et al. (1987) have attempted to find the optimum level of fibre 
required for symptom relief. Of the three studies which have assessed 
the effect of a high fibre diet on symptoms, one was of only four weeks 
duration (Fielding and Kehoe, 1980) and one, which assessed the 
long-term response after two or three years, included only 14 patients 
(Hillman et al., 1984). In the third (Fielding and Melvin, 1979), 25 
patients were followed after six months on a high fibre diet and it was 
found that patients who had significantly increased their dietary fibre 
intake improved whereas those who had failed to increase their fibre 
intake did not. It was not reported whether success was related to 
presenting symptoms.
In practice, many patients with IBS are advised to increase their fibre 
intake by dietary means, with or without the aid of a diet sheet and/or 
advice from a dietitian (see Chapter 3). The median (mean) intake of 
dietary fibre of the patients in this study after six months on a high 
fibre diet was 21.6 (19.5)g, calculated from a 7-day weighed intake. 
There was a significant increase in fibre intake during the six month 
study period according to patients' responses to a food frequency 
questionnaire. However, there was a wide variation in intakes between
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individuals (see Chapter 4). The main aim of the study described in 
this chapter was to assess the symptoms of patients before and six 
months after being advised to follow a high fibre diet to find whether 
the symptoms of those who achieved the higher intakes improved more 
than those with smaller intakes.
5.2 Method
Equal numbers (73) of patients and controls were asked about their 
symptoms by a physician using a standard questionnaire (Appendix 4). 
From the answers to the questions a symptom score was calculated. 
Patients were questioned again after three and six months during which 
time they had been advised to increase the fibre content of their diet. 
Patients and controls also completed a questionnaire on the frequency 
of consumption of fibre-rich foods at the beginning and end of the 
study and patients kept a 7-day weighed food record at the end of the 
study. Dietary fibre intakes were calculated from the questionnaires 
and weighed intakes using data mainly from McCance and Widdowson's 'The 
Composition of Foods' (Paul and Southgate, 1978). The methods used are 
described in Chapter 2.
5.3 Results
The results deal first with the validation of the questionnaire on 
symptoms and of the symptom scoring system. Next they deal with the 
symptoms on entry to the study, how they changed after three months and 
six months on a high fibre diet and whether they were associated with 
treatment group, sex, socio-economic class or age. Finally, 
associations between the amount and type of fibre consumed, or the 
increase in its consumption, and symptoms or change of symptoms are
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examined.
5.3.1 Validation of symptom questionnaire
In order to assess the usefulness of the questionnaire for evaluating 
symptoms of patients with IBS, answers given by the patients to each 
question and the total symptom score at the beginning of the study were 
compared with those of the healthy controls. In addition, a 
relationship between symptom scores and the answer patients gave to the 
question on their feelings about the working of their bowels was looked 
for.
Suitability of questions for distinguishing between patients with IBS 
and healthy persons.
There was a significant difference between the responses of the 
patients and the responses of the controls at the beginning of the 
study for all the questions analysed (Figs. 5.1.- 5.4; see Appendix 11 
for full details of responses). However the controls were not entirely 
free of symptoms. Every symptom was experienced by one or more of the 
controls, the most common being flatulence, and 22 (30%) said they did 
sometimes have pain which was relieved on defaecation.
Symptom scoring system
The mean bowel scores of patients and controls at the beginning of the 
study are compared in Figure 5.5. The ability of the scoring system to 
differentiate between patients presenting with IBS and apparently 
healthy persons is demonstrated by the very large and significant 
difference between the mean scores of the patients and controls and by
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the very small overlap in scores (Table 5.1). Only nine (12%) of 
patients had a score of less than 10.5, which is the median score when
patients and controls are taken together, and similarly, only nine
(12%) of controls had a score of 10.5 or more.
Patients who felt that the working of their bowels was not normal at 
all had higher symptom scores than those who felt that they were normal 
some or all of the time (Table 5.2). The difference was greater at the 
beginning of the study than at the end. At the beginning of the study, 
30 patients felt their bowels were not normal at all, and of these 25 
(83%) had a median score of 17 or more. Thirty-one patients said they 
felt their bowels were normal always or most of the time, and of these 
23 (74%) had a symptom score of less than 17. At the end of the study 
17 patients felt their bowels were not normal at all, of whom 14 (82%) 
had a median score of 13 or more, and 10 felt they were normal all of
the time, of whom eight (80%) had a score of less than 13.
5.3.2 Symptoms on entry to the study
The number of patients presenting with abdominal pain or discomfort, 
diarrhoea and constipation are shown in Table 5.3. Sixty-six (90%) of 
the 73 patients had abdominal pain, and of these 46 (63%) had abdominal 
pain relieved by defaecation. Patients had been experiencing pain for 
a mean of 26 months prior to entry to the study. A significantly 
greater proportion of females than males had pain, but there was no 
significant difference for those reporting pain relieved by 
defaecation. More patients had diarrhoea (47) than constipation (31) 
with a greater proportion of males than females having diarrhoea and a 
greater proportion of females than males having constipation. However, 
the differences between the sexes were not significant.
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Table 5.1 Symptom scores at beginning of study (10.5 is the median of 
the combined patient and control scores).
Patients
Mean score -S.D. 16.2-5.1
Subjects with >10.5 64
Subjects with <10.5 9
Controls
7.0-3.5
9
64
Significance of difference between score of patients and controls 
determined by median test, p <0.001.
Table 5.2. Relationship between symptom scores and patients' feelings 
about the working of their bowels (median score at beginning of study = 
17 and at end of study = 13.)
Frequency of response
A. Score at beginning of study >17.0 <17.0+++
Patient feels that their bowels are:-
Normal always or most of the time 8 23
Normal less than half the time 7 5
Not normal at all 25 5
B. Score at end of study >13.0 <13.0++
Patient feels that their bowels are:- 
Normal always 2 8
Normal most of the time 12 19
Normal less than half the time 9 6
Not normal at all 14 3
+++ p <0.001; ++ p <0.01, significance difference between bowel scores 
in each response category determined by median test.
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Table 5.3 Number and percentage of males and female patients 
presenting with abdominal pain, diarrhoea and constipation (n 73).
Male Female
(n 27) (n 46)
Abdominal pain 22 81% 44* 96%
Pain relieved by defaecation 16 59% 30 65%
Diarrhoea alone 12 44% 16 35%
Constipation alone 1 4% 11 24%
Diarrhoea and constipation 8 30% 11 24%
Total with diarrhoea 20 74% 27 59%
Total with constipation 9 33% 22 48%
Neither constipation or diarrhoea 6 22% 8 17%
* p <0.05, chi-square test of significant differences between males and 
females.
- 155 -
The responses to the symptom questionnaire by patients and controls are 
illustrated in Figures 5.1 to 5.4 (see also Appendix 11). Of the 
controls who reported symptoms, most experienced these only 
occasionally. Twenty-five (34%) said they sometimes experience pain in 
their abdomen, 22 of whom reported that the pain was relieved by 
defaecation. Only 41 (57%) controls felt that their bowels were normal 
all of the time.
The total patient scores for each question about symptoms at the 
beginning of the study are shown in Table 5.4. Flatulence and pain 
were the most important complaints amongst this group of patients, with 
hard stools being the least important. In general, the total score for 
each symptom was very similar in each of the patient treatment groups. 
There was a tendency for group A to have higher scores for patients' 
feelings and more than two bowel movements between meals, and lower 
scores for abdominal distension and frequency of pain. Group B had 
lower scores for sensation of incomplete evacuation of faeces (rectal 
dissatisfaction), borborygmi, passage of mucus and more than two bowel 
movements between meals. Group C had higher scores for lack of daily 
bowel movement and lower scores for flatulence.
Significantly more female patients (46%) than male patients (15%) did 
not have a bowel movement every day (p <0.01). Apart from abdominal 
pain (Table 5.3) there were no other significant differences between 
the sexes, although none of the males had hard stools more often 
than'occasionally' and seven (15%) of the females had them on 'half the 
days' or more.
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Table 5.4 Total score achieved for each symptom by all 73 patients and 
groups A, B and C at beginning of study. For the groups, only those 
who attended the three month follow-up are included. Scores are 
adjusted for a total of 75 patients, 25 patients per group.
All Group
patients A B C
A. Symptoms scored 0-4:-
Maximum score possible 300.0 100.0 100.0 100.0
Flatulence 218.3 76.3 80.0 66.6
Frequency of pain 183.8 56.3 62.5 60.4
Patients'feelings 146.6 50.0 45.0 46.9
Borborygmi 142.3 48.8 42.5 46.9
Abdominal distension 136.8 41.8 56.3 54.2
Incomplete defaecation 134.0 46.3 42.5 46.9
Urgency 98.3 32.5 36.3 32.3
Watery stools 97.7 35.0 36.3 33.3
Passage of mucus 73.8 28.8 18.8 26.1
Hard stools 61.8 22.5 20.0 20.8
B. Symptoms scored 0-1
Maximum score possible 75.0 25.0 25.0 25.0
Abdominal pain 67.9 22.5 20.0 24.0
>2 bowel movements between meals40.5 16.3 8.8 14.6
No daily bowel movement 25.8 7.5 6.3 10.4
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There were no significant differences between the male and female 
controls, although five symptoms were experienced by some females on 
'half the days or more' but not by any males. These were passage of 
mucus (one female subject), incomplete defaecation (two), feeling of 
urgency (two), hard stools (three) and watery stools (three).
There were no significant differences between the symptom scores of 
male and female patients (Table 5.5). The median symptom score of the 
patients (17.0) was significantly greater than that of the controls 
(7.0) at the beginning of the study (p<0.001).
There were no significant differences between the four age groups 
(15-24, 25-34, 35-44 and >44 years) for any of the symptoms in either 
patients or controls. Similarly, there were no significant differences 
in the total symptom scores of these age groups in either patients or 
controls, although the scores of the oldest age group were the lowest 
of the four groups.
A significantly greater proportion of those in social classes I/II than 
those in social classes III/IV complained of frequent flatulence 
(p<0.05), but there were no other differences in symptoms between 
social classes. Median symptom scores for social classes I/II and 
III/IV in the patient group were 17.0 and 18.0 respectively, and in the 
control group 6.0 and 7.0 respectively. After those who did not attend 
at three months were excluded, the median symptom scores of the three 
treatment groups A, B and C were similar. The median score of the 
males in group B (18.5) was higher than the score of the males in group 
A (13.0) or group C (12.0) but this difference was not significant. 
There were no significant differences between the dietary groups in the 
frequency of any individual symptom present at the beginning of the
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study.
5.3.3 Change in symptoms during the six month study period
Those symptoms which improved significantly over the six month period 
were frequency of bowel movement, hard stools and pain (Fig. 5.6 and 
5.7). Symptoms for which there was no significant improvement 
were:-having a bowel movement two or more times between meals, mucus, 
incomplete defaecation, urgency, watery motions, pain relieved by 
defaecation, flatulence, borborygmi and abdominal distension.
Frequency of mucus had decreased and patients' feelings about their 
bowels improved considerably after six months, although in each case a 
significant association between frequency and month of study was not 
demonstrated. Median and mean total symptomatic scores of the patients 
at the beginning and end of the study are shown in Table 5.5. There 
was a significant decrease in total symptomatic score during the six 
months. This was evident in both sexes, at all ages, in both social 
class groups and in all dietary groups. There was no significant 
difference in the reduction of symptom scores of males and females.
The difference between the distribution of scores at the beginning and 
end of the the study is illustrated in Figure 5.8. Figures 5.9 - 5.11 
illustrate how the scores of patients in the three treatment groups 
changed over the study period.
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FIG. 5.6
Change in symptom frequency during the study — 1. Statistical significance
tested by chi-square goodness of fit.(see Appendix 11 for frequencies used in test).
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Table 5.5. Median symptom scores of all patients, males and females, 
age groups, social class (S.C.) and treatment groups A, B and C, at 
beginning and end of study. Significant differences determined by 
Wilcoxon's matched-pairs signed ranks test.
Beginn- End p value
ing
All patients(n 73) 17.0 13.0 <0.001
Males(n 27) 14.0 12.0 <0.001
Females(n 46) 18.0 13.0 <0.001
15-24yrs.(n 15) 16.0 12.0 <0.02
25-34yrs.(n 23) 18.0 13.0 <0.001
35-44yrs.(n 17) 18.0 12.0 <0.005
>44yrs.(n 18) 13.5 11.5 <0.02
S.C. I/II(n30) 17.0 11.5 <0.001
S.C. III/IV(n 43) 18.0 13.0 <0.001
Group A(n 20) 17.5 12.5 <0.001
Group B(n 20) 18.0 12.5 <0.002
Group C(n 24) 18.0 13.5 <0.005
S.C. Social class (Government Statistic Service,1980)
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FIG. 5.8
Distribution of symptomic scores of patients at the beginning and the end
of the study.
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FIG. 5.9
Total symptomatic scores of patients in Group A before and on completion 
of 6 month study period. Significance of change determined by Wilcoxon's 
matched pairs signed rank test: p <  0.001.
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FIG. 5.10
Total symptomatic scores of patients in Group B before and on completion 
of 6 month study period. Significance of change determined by Wilcoxon's 
matched pairs signed rank test: p < 0 .0 0 2 .
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FIG. 5.11
Total symptomatic scores of patients in Group C before and on completion 
of 6 month study period. Significance of change determined by Wilcoxon's 
matched pairs signed rank test: p <  0.005.
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Table 5.6 gives the scores for each symptom after six months.
Flatulence remained the symptom which scored highest, but borborygmi 
became the symptom with the second highest score. Frequency of pain, 
which had the second highest score at the beginning of the study (Table 
5.4), had dropped down the order. Otherwise the order of symptom 
frequency after six months was similar to that at the beginning of the 
study. When all the patients were taken together, the total score for 
every symptom, except flatulence, fell during the study (Fig. 5.12).
The scores for each treatment group also fell, with the exception of 
those for distended abdomen in group A, borborygmi and more than two 
bowel movements between meals in group B and for urgency and flatulence 
in group C.
5.3.4 Relationship between frequency of consumption of fibre-rich 
foods and symptoms
When responses to the symptom questionnaire were related to those given 
in the food frequency questionnaire at the beginning of the 
study, fewer of the patients who ate breakfast every day had mucus (p 
<0.005) or watery stools (p <0.025) for half the motions or more.
Also, those who ate pulses more frequently had watery stools more often 
(p <0.01). There were no other significant relationships between food 
habits and symptoms for either the patients or the controls. However, 
only seven patients said they did not have any pain and they all had 
breakfast every day, and only nine patients said they ate a wholegrain 
breakfast cereal two or more times a week, and they all passed mucus 
only 'occasionally'.
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Table 5.6 Total score achieved for each symptom by all 73 patients and 
groups A, B and C at end of study. For the groups, only scores of 
those who attended the 3 month follow-up are included. Scores are 
adjusted for a total of 75 patients, 25 per group.
All Group
patients A B C
A. Symptoms scored 0-4:-
Maximum score possible 300.0 100.0 100.0 100.0
Flatulence 217.5 73.8 67.5 83.3
Borborygmi 129.1 43.8 46.3 42.7
Patients' feelings 115.6 43.8 31.3 40.6
Abdominal distension 112.3 41.3 40.0 37.5
Frequency of pain 97.7 28.8 36.3 32.3
Incomplete defaecation 99.3 31.3 31.3 35.4
Urgency 88.2 27.5 27.5 33.3
Watery stools 72.7 23.8 25.0 27.1
Hard stools 44.1 16.3 15.0 11.5
Passage of mucus 41.8 20.0 13.8 13.5
B. Symptoms scored 0-1:-
Maximum score possible 75.0 25.0 25.0 25.0
Abdominal pain 52.6 18.8 16.3 18.7
>2 bowel movements between meals 34.2 13.8 11.3 11.5
No daily bowel movement 11.3 3.8 2.5 4.2
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;core for each symptom at the beginning and the end of the study.
Different relationships between responses to questions on food 
consumption and those on symptoms were found in patients after six 
months. Fewer of the patients who ate breakfast every day had pain (p 
<0.01) or borborygmi (p <0.005) and fewer of those who ate two or more 
slices of wholemeal bread per day had hard stools (p <0.005). However, 
those who ate a wholegrain breakfast cereal two or more times a week 
left the toilet with the feeling of incomplete defaecation more often 
(p <0.05).
5.3.5 Relationship between symptoms and dietary fibre intake (weighed) 
Symptoms after six months
The trend was for symptoms to improve with higher fibre intakes. The 
full breakdown of total fibre, cereal fibre, fruit and vegetable fibre 
and fibre eaten at breakfast in relation to responses given to the 
symptom questionnaire at the end of the study is in Appendix 12. For 
simplification, intakes of patients experiencing symptoms 'never' or 
'occasionally' have been compared with those experiencing them 'half 
the times' or more, and the symptoms which were associated with lower 
dietary fibre intake are shown in Table 5.7. The only significant 
associations were: incomplete defaecation with low total dietary fibre 
intake; urgency with low total dietary fibre or cereal fibre; hard 
stools with total dietary fibre or cereal fibre; borborygmi with low 
fibre intake at breakfast. Associations which were not quite 
significant at the 5 per cent level were incomplete defaecation with 
low cereal fibre intake and daily bowel movement, urgency and hard 
stools with low fibre intake at breakfast.
Dietary fibre intakes of patients who were not satisfied that their
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Table 5.7. Total dietary fibre, cereal fibre and fibre consumed at 
breakfast, calculated from weighed intakes, and symptoms on completion 
of study. Values are medians with means in parenthesis.
0-1 = never or occasionally, 2-4 = half, most or all the time.
Symptom Number Dietary fibre intakes,g per day 
Total Cereal Breakfast
Daily bowel movement:Yes 62
No 10
20.2(22.3) 10.9(11.9) 4.0(5.3)
16.3(17.7) 7.6(9.7) 2.3(2.9)
Incomplete
defaecation: 0-1 49
2-4 23
22.2(22.8)* 11.9(12.6) 4.3(5.5)
17.3(19.1) 7.4(9.5) 2.3(3.8)
Urgency: 0-1 54 21.4(23.0)+ 11.8(12.7)+ 4.1(5.6)
2-4 18 16.8(17.4) 7.2(8.4) 2.5(3.2)
Hard stools: 0-1 65 20.3(22.2)* 11.6(12.3)*** 3.9(5.3)
2-4 7 13.5(15.9) 6.6(5.1) 1.5(2.3)
Borborygmi: 0-1 40 20.2(22.8) 10.9(12.4) 4.9(5.8)**
2-4 32 18.3(20.2) 9.4(10.7) 2.7(3.9)
Significant differences in DF intakes between 0-1 and 2-4 determined by 
Mann Whitney U test: * p <0.05, + p <0.025, ** p <0.02, *** p <0.005
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bowels were working normally at all, were compared with intakes of 
those who were satisfied their bowels were normal most or all of the 
time. Patients who were satisfied at the beginning of the study were 
consuming more dietary fibre by the end than those who were not 
satisfied at the beginning but the difference was not significant 
(Table 5.8). Mean and median intakes of those who were satisfied at 
the end of the study were the same as those who were satisfied at the 
beginning but were significantly greater than those who were not 
satisfied at the end (Table 5.9). When females were looked at 
separately intakes of those more satisfied at the end were also 
significantly greater than those who were not. However, the mean 
intake of satisfied female patients was only 19.2g compared to 22.3g 
when males and females were combined.
When the responses of patients who consumed 30g or more of dietary 
fibre were compared with those who consumed 20g or less, more of the 
group with the larger intakes had a daily bowel movement and less had 
mucus, incomplete defaecation, hard stools and urgency. However, only 
the difference for urgency was statistically significant (p<0.005).
Change in symptoms and dietary fibre intake (weighed)
For each symptom the dietary fibre intake of each patient at the end of 
the study was categorised according to whether the symptom had gone, 
improved, stayed the same or worsened between the beginning and end of 
the study. Full details are given in Appendix 13. Again few 
associations were apparent. Those symptoms for which there were 
significant differences in fibre intake between the categories are 
shown in Table 5.10. For diarrhoea and rectal dissatisfaction, the
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Table 5.8. Patients' feelings about the working of their bowels on 
entry to the study and dietary fibre intake at the end of the study. 
Values are medians with means in parenthesis.
Dietary fibre intakes at end of study 
g per day 
Total Cereal Breakfast
Satisfied bowels are 
normal always or most
of the time: 31 22.3(22.9) 10.4(12.5) 3.9(5.2)
Not satisfied bowels
are normal: 29 17.3(20.8) 8.1(11.1) 3.6(4.8)
No significant difference in intakes between those satisfied and those 
not (Mann Whitney U test).
Patients' feelings Number 
on entry to study
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Table 5.9. Patients' feelings about the working of their bowels and 
dietary fibre intake at the end of the study.
Values are medians with means in parenthesis.
Number Dietary fibre intakes at end of study
g per day 
Total Cereal Breakfast
Satisfied bowels are 
normal always or most
of the time: 41 22.3(22.8) 11.9(12.5) 4.0(5.5)
Not satisfied bowels
are normal: 16 16.6(19.1)* 7.3(10.1) 3.8(4.1)
* p <0.05, significantly different from group satisfied always or most 
of the time, determined by Mann Whitney U test.
Patients' feelings 
at end of study
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Table 5.10. Median intakes of total dietary fibre, fruit and vegetable 
fibre and fibre at breakfast and changes in frequency of patient 
symptoms over six months. (0 = gone, 1 = improved, 2 = the same, 3 = 
worsened.)
Symptom(patients Change Number Dietary fibre,g per day
presenting) Total Fruit & Breakfast
vegetable
Constipation(n 30) 0 16 22.4 9.2) 6.1)
22.4 9.5 )
1 8 19.9 10.0) 3.8)
2 2 21.7 7.5) 3.3)
16.8 6.5 )
3 4 16.8 6.0) 1.2)
*
Diarrhoea(n 47) 0 14 27.2 10.3) 4.8)
19.6 9.0 )
1 10 16.3 8.4) 3.2)
2 8 23.3 9.2) 8.6)
22.2 8.6 )
3 15 16.8 7.6) 1.9)
+(D *
Incomplete
defaecation(n 65) 0 13 27.1 10.5) 5.3)
19.2 8.6 )
1 22 16.8 8.1) 3.9)
2 21 22.3 10.0) 3.6)
20.2 9.2 )
3 9 17.4 7.8) 2.1)
*(1)
(1) Kruskal-Wallis and (2) Mann-Whitney tests of significance, * p 
<0.05; + p <0.025.
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highest fibre intakes were amongst those patients whose symptoms had 
either abated or remained the same, and the lowest intakes were amongst 
those whose symptoms had improved or worsened. When patients whose 
symptoms had disappeared or improved were combined, and compared with 
those whose symptoms had either stayed the same or worsened, there were 
no significant differences in fibre intake. With constipation there 
was a progressive increase in dietary fibre intake at breakfast with 
improvement in symptoms, which was not significant when all four 
categories were compared but was when they were combined as described 
above.
5.3.6 Increase in dietary fibre intake and symptoms
Change in dietary fibre intake between the beginning and end of the 
study, calculated from the food frequency questionnaires were also 
categorised according to symptoms at the end of the study. The only 
association found was with the frequency with which patients had hard 
stools at the end of the study. Those whose increase in intake was the 
greatest, passed hard stools less frequently than those who hardly 
increased their intakes at all (p <0.05). No associations were found 
between change in dietary fibre intakes and frequency of other symptoms 
at the end of the study.
5.3.7 Correlation between symptom scores and dietary fibre intakes
Correlations between symptom scores and dietary fibre intakes are shown 
in Table 5.11. Although patient symptom scores decreased and dietary 
fibre intakes increased, there was no significant inverse correlation 
either when fibre was calculated from the questionnaire or from the
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Table 5.11 Correlations between dietary fibre (DF) intakes and symptom 
scores for all patients, males and females, groups A, B and C, and all 
controls, males and females.
Correlation coefficiant
Time in study Beginning End
Source of DF figures Question­ Question­ Weighed
naire naire intake
Patients - all(73) -0.211 -0.095 -0.134+
males(27) -0.431* -0.281 -0.155
females(46) -0.067 -0.015 -0.105+
Group A(20) -0.612** -0.309 -0.550**
Group B(20) +0.070 -0.207 +0.051
Group C(22) -0.126 +0.224 +0.022
Controls - all(73) -0.022
males(27) +0.217
females(46) -0.132
+ 72 patients (46 females) completed the weighed intake. 
Significant correlations: * p <0.05; ** p <0.01.
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weighed survey when all the patients were taken as one group. However, 
when correlations were calculated for each dietary group separately, 
for group A only there was a significant inverse correlation of -0.612 
between the symptom score and the dietary fibre intake calculated from 
the questionnaire at the beginning of the study, and of -0.552 between 
the symptom score and the dietary fibre intake calculated from the 
weighed intake at the end of the study. When the sexes were taken 
separately, there was a significant inverse correlation of -0.431 for 
males between symptom score and dietary fibre calculated from the 
questionnaire at the begining of the study. There was no correlation 
between symptom scores and dietary fibre intakes in the controls.
5.3.8 Dietary fibre ranks
The amounts of fibre calculated from the weighed intakes of individual 
patients were ranked, and the level of consumption at which minimum 
symptoms were experienced at the end of the study are shown in Table 
5.12. Hard stools were passed infrequently in all patients with an 
intake of 22.9g or more, all patients with an intake of 30.3g or more 
had a daily bowel movement and all those with an intake of 30.8g or 
more infrequently experienced urgency. Only at intakes of 35-38g or 
more did mucus, incomplete defaection, watery motions, borborygmi, 
abdominal distension and pain occur infrequently in all patients.
There was no level above which patients ceased to have two or more 
bowel movements between meals or were satisfied about the working of 
their bowels. When fibre intakes were ranked for each dietary 
group separately, group A appeared to need less fibre for a reduction 
in mucus, hard stools and pain.
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Table 5.12 Level of dietary fibre intake at or over which only 
minimal symptoms experienced, i.e. occasionally or never.
Dietary fibre,g(number of patients 
consuming at least these amounts)
Symptom
All Treatment groups*
patients A B C
(n 72) (n 20) (n 20) (n 24)
Daily bowel movement 30.3(14) 24.1(7) 23.0(7) 30.1(5)
Mucus with motions 35.1(7) 19.8(12) 35.1(2) 30.6(4)
Incomplete defaecation 37.4(3) 41.3(1) >36.4(0) 31.3(3)
Urgency 30.8(12) 26.7(6) 22.4(9) 31.3(3)
Hard stools 22.4(29) 14.1(15) 22.4(9) 22.9(9)
Watery motions 36.4(6) 30.3(4) 36.4(1) 31.3(2)
Borborygmi 37.8(2) 27.6(5) >36.4(0) >37.4(0)
Abdominal distension 37.4(3) 41.3(1) >36.4(0) 32.5(2)
Pain 37.8(2) 26.7(6) >36.4(0) >37.4(0)
* Excluding those who did not attend interview after three months.
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Figures 5.13 to 5.15 illustrate the percentage of patients whose 
symptoms had improved at each level of fibre intake, after those who 
never or only occasionally experienced a symptom at the beginning of 
the study had been excluded. Patients who experienced constipation, 
mucus, urgency and watery stools at the beginning of the study, and who 
had achieved an intake of more than 30g dietary fibre by the end, 
achieved symptomatic improvement. Patients passing hard stools and who 
achieved an intake of 32.5g dietary fibre all improved. No improvement 
with increasing intakes of dietary fibre occurred for frequency of 
pain, diarrhoea, flatulence, borborygmi, abdominal distension or in the 
patients' subjective feelings about their bowels. Amongst the female 
patients, abdominal pain was relieved in all four subjects whose fibre 
intake exceeded 30g per day. For all other symptoms similar trends 
were found for the females alone as were found for the patients as a 
whole.
5.3.9 Sucrose and alcohol
There were no significant relationships between sucrose intakes and 
symptoms at the end of the study, although those with higher intakes 
suffered from abdominal distension less often. For the 16 patients who 
had a mean consumption of more than 15g alcohol per day, the 
correlation coefficient of alcohol intake and symptom score was 0.372 
(n.s.).
5.3.10 Patients whose symptoms improved the most
Some of the characteristics of the seven patients whose symptoms 
improved the most are tabulated in Tables 5.13 and 5.14. Their total 
symptomatic score had decreased by nine or more and their score at the
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Percentage of patients experiencing improvement in symptoms at different levels of fibre 
intake - 1 .  Patients never or only occasionally experiencing symptons, at both the 
beginning and end of the study, excluded from the analysis. Numbers indicate total 
patients experiencing the sympton at the beginning of the study, achieving each level of 
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intake at the end of the study.
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Table 5,13 Characteristics and dietary habits of seven patients whose 
total symptom scores decreased by 9 or more and whose scores at the end 
of the study were 9 or less.
Subject number______________ 73
Sex F
Age 40
Social class IV
Treatment group A
Total DF,weighed 27.0
DF, 1st questionnaire 13.1
DF, 2nd " 31.9
Increase 18.8
Breakfast,entry* 5
,end* 5
Type breakfast,entry+ Cl&Bd
1 1 ,end+ Cl&Bd
W'meal bread,slice,entry 0
" end 1
24 9 6 16 3 43
F F F M M F
47 22 36 34 47 25
II III III II III II
B C C B *A B
22.4 10.8 16.9 16.6 37.8 35.1
25.2 12.4 9.2 5.2 15.9 25.1
33.5 25.1 18.3 15.5 24.7 32.8
8.8 12.7 9.1 10.3 8.8 7.7
5 5 5 3 5 5
5 5 5 2 5 5
:k&ci Cl Bd Bd Bd Cl
:l&Bd Cl Cl&Bd Cl&Bd Cl Cl
2-4 <1 1 0 2-4 1
1 2-4 1 1 1 1
* 5 = every day; 4 = 3-6 times a week; 3 = 1-2 times a week; 2 = 
occasionally
+ Cl = cereal; Ck = cooked; Bd - bread
Table 5.14. Symptom score and frequency of some symptoms of seven 
patients whose total symptom scores decreased by 9 or more and whose 
scores at the end of the study were 9 or less.
Patient number 73 24 9 6 16 3 43
Score on entry 14 13 23 18 16 18 18
Score at end 2 3 4 5 7 9 9
Decrease in score 12 10 19 13 9 9 9
Pain, on entry Yes Yes Yes Yes Yes Yes Yes
Pain at end No No No No No Yes No
Frequency of pain,entry* 4 4 4 4 3 4 3
" ,end* 0 0 0 0 1 1 1
Daily bowel move.,entry Yes No Yes Yes Yes No Yes
i i H i
>2 moves between meals,
Yes No Yes Yes Yes Yes Yes
entry Yes Yes No Yes Yes Yes Yes
" i. ,i . e^nd No Yes No No Yes No No
Patients' feelings,entry+ 3 2 3 1 3 3 2
" 1 end+ 0 2 1 0 1 1 1
* 0 = never; 2 = half the days; 3 = most days; 4 = every day 
+ 0 = always normal; 1 = mostly normal; 2 = normal less than half the 
time; 3 = not normal at all.
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end of the study was nine or less. Their distribution amongst the 
sexes, social classes and treatment groups reflected that of the 
patients as a whole. Their ages ranged from 22 to 47 years. They all 
had pain on entry to the study which had gone or improved considerably 
after six months. Only two did not have a daily bowel movement on 
entry and one of these still did not have one at the end. Six of the 
seven had more than two bowel movements between meals on entry, four of 
whom no longer had this symptom at the end. Feelings about the working 
of their bowels had improved during the study in six of the patients. 
Their mean daily fibre intake during the 7-day weighed intake at the 
end of the study ranged from 16.9 to 37.8g, and the increase over the 
six months, calculated from the food frequency questionnaire,
8.8-18.8g. Six ate breakfast every day both at the beginning and end 
of the study. At the beginning three ate cereal, three ate bread and 
one ate both at breakfast. At the end they all ate cereal and four ate 
bread as well.
5.4 Discussion of results
This study has attempted to study the effects of a high fibre diet, as 
normally taken by patients with IBS, on the symptoms of IBS. Patients 
were given a standard dietary advice sheet, similar to ones used 
throughout Britain, supplemented by varying amounts of verbal advice 
from a dietitian. In previous studies fibre intake from food was 
either not assessed or was obtained by a dietitian taking a dietary 
history with or without the aid of a food frequency questionnaire 
(Fielding and Kehoe, 1980; Fielding and Melvin 1979; Manning et al., 
1977). A weighed survey has only been used in one other study (Hillman 
et al., 1984). Unlike other studies (S^ltof t et al., 1976; Manning et 
al., 1977; Fielding and Kehoe 1980; Lucey et al., 1987), no attempt was
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made to aim for a target intake of fibre or bran, but in common with 
other studies (Manning et al., 1977; Cann et al., 1984; Lucey et al., 
1987) symptoms were assessed using a standard questionnaire. Patients 
did not keep a symptom diary, neither were other measurements such as 
whole gut transit time, stool volume and consistency or colonic 
pressure taken.
5.4.1 Validation of the symptom questionnaire and scoring system
Questions used from the questionnaire were suitable for assessing 
progress of patients with IBS. The answers given by patients at the 
beginning of the study were significantly different from those given by 
the control group of healthy people. This was to be expected since the 
questionnaire was derived from one validated and used extensively at 
Bristol Royal Infirmary as an aid to diagnosis of IBS (Manning et al., 
1978; Thomson and Heaton, 1980). Manning, Wyman and Heaton (1976) 
found that results from questionnaires agreed well overall with 
diaries, although those with six or less motions per week tended to 
underestimate their frequency, those with 8-14 motions tended to 
overestimate and those with more than 15 motions gave estimates which 
were imprecise. The physician enquiring about symptoms in our study 
found that sometimes patients required prompting before they could 
decide which answer best fitted their symptoms. Therefore a diary 
might be more accurate for this type of study although difficult for a 
large sample of patients to keep for any length of time.
Some control subjects did report symptoms, but it is usual to find this
amongst a group of apparently healthy people. Thompson and Heaton 
(1980) found symptoms typical of IBS in 14 per cent of healthy subjects
and Isgar et al. (1983) reported symptoms in 7 per cent of their
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control subjects. In this study 22 per cent of controls reported pain 
relieved by defaecation which corresponds exactly with the proportion 
found amongst a sample of college students, medical students and 
hospital employees(Drossman et al., 1982). This confirms what others 
have found, that a questionnaire alone should not be used to diagnose 
IBS, although it is useful for recruiting purposes.
The total symptom score was adequate for distinguishing between a group 
of healthy persons and a group of patients with IBS. It could only be 
used with confidence to diagnose individuals at the two extremes as 
there was quite a large overlap. It is possible that the patients with 
the lowest scores did not have IBS but some other dyspeptic problem. 
More complicated scoring systems have been developed such as one 
produced by Kruis et al. (1984) using logistic regression analysis to 
give a score weighted in favour of the more important symptoms. These 
might be more suitable as a diagnostic tool. However, importantly, the 
score in the present study was shown to relate well to the patients' 
own feelings about the normality of their bowels.
5.4.2 Presenting symptoms
The proportion of patients presenting with either constipation or 
diarrhoea alone or both constipation and diarrhoea were similar to 
those in Chaudhary and Truelove's (1962) study (Table 5.15 See also 
Table 5.3). This may be due to the comparable proportions of male and 
female patients, unlike some other studies which included a larger 
proportion of females had a greater proportion of patients with 
constipation (Hillman et al., 1984; Keeling and Fielding, 1975). In 
the present study more females than males complained of constipation 
and more males complained of diarrhoea, although the differences were
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Table 5.15. Frequency of major symptoms of IBS in some other studies
Authors
Chaudary & Truelove 
(1962)
Hillman et.al. 
(1984)
Keeling & Fielding 
(1975)
Manning et al. 
(1978)
Patients
130 patients 
34% males 
61% females
35 female 
patients
50 patients 
16% males 
84% females
32 patients
Symptoms
Constipation alone 8% 
Diarrhoea alone 45% 
Constipation and 
diarrhoea 16%
Abdominal pain 97% 
Constipation alone 40% 
Diarrhoea alone 17% 
Constipation and 
diarrhoea 29%
Abdominal pain 98% 
Constipation alone 40% 
Diarrhoea alone 10% 
Constipation and 
diarrhoea 28%
Abdominal pain 97%
Pain relieved by 
daefecation 69%
>2 bowel movements 
between meals 47%
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not significant. This could mean that constipation is more common 
amongst females with IBS, or simply that they are more likely to go to 
a doctor with the complaint. Abdominal pain is the most common 
presenting symptom in all series of IBS patients studied including this 
one. A significantly greater number of females presented with pain, 
but this and other presenting symptoms only reflects an IBS population 
which has been referred to a hospital gastrointestinal clinic. 
Sixty-three per cent had pain which was relieved on defaecation, and 
this corresponds with other studies (Manning et al., 1978), but amongst 
these patients there was no difference in frequency between males and 
females. Because of the sex difference in the occurrence of presenting 
symptoms, the proportion of males to females recruited into a study 
could be a very important factor determining the outcome of any study 
of IBS management. The apparent higher proportion of patients in 
social classes I or II suffering from flatulence is likely to be 
due to a greater willingness to admit to this symptom.
5.4.3 Change in symptoms during study
There was a significant improvement in symptoms in all dietary groups 
as demonstrated by the reduction in the median symptom score. Symptoms 
which improved significantly were bowel movement frequency, passage of 
hard stools and abdominal pain. However, the number of patients with 
abdominal pain relieved on defaecation was not reduced. The 
significant improvements in these patients had occurred by three 
months, but decrease in passage of mucus and patients' feelings about 
the working of their bowels was not demonstrable until after six 
months. Sjzfltoft et al. 's (1970) six week trial and Ritchie and 
Truelove's (1980) three month trial relied entirely on the patients' 
subjective assessment of whether they had improved or not. Several
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studies have been criticised for their short duration of only six 
weeks, and three months has been suggested as a more suitable study 
period for the efficacy of dietary fibre (Brodribb, 1977). The present 
study suggests that perhaps a longer period is required before symptoms 
such as passage of mucus improve and patients begin to feel that their 
symptoms have improved. However, in practical terms six months is a 
long time for a patient to follow a high fibre diet without any 
demonstrable benefit, although far more acceptable than taking doses of 
bran, and not a great deal different from the diet that the general 
public are currently being urged to eat for general good health (NACNE, 
1983).
Patients in the 25-34 year age group had the most significant reduction 
in symptom score, with the oldest and youngest having the least 
significant decrease. Therefore, it seems that the ages of patients in 
studies of IBS will affect the results of any treatment. Social class 
and sex did not appear to be of any importance.
5.4.4 Relationship between symptoms and dietary fibre intake
Although all the patients in this study had been advised to take a high 
fibre diet, some were more successful in achieving this than others 
(see Chapter 4). When assessing whether those who achieved the 
greatest intakes did better than those who consumed smaller amounts, 
comparisons were being made between patients who were all treated in 
the same way, so any differences between those who consumed more fibre 
and those with smaller intakes were likely to be due to fibre rather 
than to any placebo effect, although motivation may have been a factor. 
The three dietary treatment groups each contained patients with high 
and low intakes. Relationships between level of fibre intake and
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symptoms were looked for in several different ways and some 
discrepencies were found, which may go towards explaining why other 
studies have produced such a mix of results.
When data from all the patients was combined, there was no significant 
correlation between dietary fibre intakes at the end of the study or 
increase in intakes during the study and total symptom scores. This 
suggests that increasing the fibre intake does not help all symptoms 
and supports the findings of Hillman et al. (1984) who found no 
correlation between clinical severity scores and change in dietary 
fibre intake over a two to three year period in 14 female patients.
The significant negative correlation, at the beginning of the study, 
between symptom score of males and fibre intake was explained by an 
outlier on the regression line. This could not explain the fairly 
strong negative correlation which was found for group A at the 
beginning of the study when dietary fibre was calculated from the 
questionnaire and at the end when it was calculated from the weighed 
survey.
This suggests something special about group A. It did contain a 
slightly higher proportion of people from social classes I and II who 
seemed to report their food habits more accurately (Chapter 4, section 
4.3.1) and so may also report symptoms more accurately. If so, this 
questions the value of all studies on the effect of treatment on IBS 
which assess symptoms by patient reporting. Group A tended to have a 
more significant improvement in symptom score and a slightly greater 
increase in dietary fibre intake than the other two groups. They 
appeared to need less fibre for a reduction in mucus, hard stools and 
frequency of pain, and they also had more dietetic consultations. 
Although group A did not achieve a higher mean fibre intake than the
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other two groups (Chapter 4, Table 4.11), the additional advice may 
have had a psychological effect on those individuals who did comply and 
achieve larger intake, resulting in their reporting fewer symptoms. 
However it is difficult to explain why the negative correlation did not 
also exist with dietary fibre calculated from the questionnaire at the 
end of the study since, for group A, this was significantly correlated 
(r = 0.701) with the weighed intake (Chapter 4, Table 4.3).
Athough patients' feelings about their bowels had improved 
significantly after six months, there was no relationship between 
change in feelings and dietary fibre intake at the end of the study or 
change in intake during the study. Also, the individual who had the 
greatest intake of fibre was not satisfied with his bowel habits at the 
end of the study. However, as a group, those who were satisfied that
their bowel habits were normal all or most of the time at the end of
the study did consume significantly more dietary fibre than those who 
were not satisfied at all. Their mean intake was exactly the same as
those who entered the study mostly satisfied with their bowel habits.
These patients consumed more dietary fibre at the end of the study than 
those who were not satisfied at the beginning, which suggests that 
those who felt better at the beginning may have increased their intake 
more, thereby achieving a greater intake at the end despite no 
subjective improvement in their bowel habits being recorded.
A lack of relationship between dietary fibre intakes and subjective 
improvement supports the study of SjzG-toft et al. (1970) but not that of 
Manning et al. (1977). However in the present study patients' response 
to the question about their feelings at the end of the study were 
compared with their response at the beginning and they were not 
actually asked whether they thought they were better or worse than
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before. Those who gave the same answer about their feelings at the 
beginning and end of the study, thereby suggesting no change, might 
well have said they were feeling better or worse had the question been 
asked.
The symptom whose relief was most associated with higher fibre intakes 
was constipation, as judged by the number of stools passed per week, 
and hard stools. Patients whose constipation had improved during the 
study had significantly greater intakes of fibre at the end of the 
study than patients whose constipation had not improved. This was the 
only symptom whose improvement was significantly associated with 
greater fibre intakes. Eighty per cent of the 30 patients who had 
constipation at the beginning of the study had improved by the end, and 
of those who reached an intake of 30g all had improved. There was a 
negative association between fibre intake and frequency of hard stools 
at the end of the study. Patients who consummed 22.4g dietary fibre or 
more did not have hard stools or did so only occasionally. This was 
reflected in the association found between the consumption of wholemeal 
bread and frequency of hard stools since wholemeal bread was the most 
important source of dietary fibre for these patients (see Chapter 4). 
Seventy-three per cent of the 40 patients who had hard stools at the 
beginning of the study had improved by the end regardless of fibre 
intake and 83 per cent of those who were consumming 30g or more of 
dietary fibre had improved. An improvement occurred in all four 
patients who achieved an intake of 32.5g. These results support other 
studies which have demonstrated the beneficial effect of fibre on 
constipation (Borgia et al., 1983; Cann et al., 1984; Kumar et al., 
1987; Manning et al., 1977; Ornstein et al., 1981), although in the 
study by Cann et al. (1984) bran only changed stool consistency and not 
frequency.
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There was an association between not eating breakfast and passage of 
mucus at the beginning of the study. This was no longer in evidence at 
the end of the study, possibly because by this time most patients were 
eating breakfast every day. The seven patients who had intakes of 
35.lg dietary fibre or more at the end of the study either never passed 
mucus or did so only occasionally. Seventy-four per cent of the 35 
patients who passed mucus with their bowel movements on entry to the 
study had an improvement in this symptom after six months. Of all 
those who achieved an intake of 30g dietary fibre 100 per cent (of six) 
showed an improvement. The study by Manning et al. (1977) is the only 
other study to report an association between dietary fibre intake and 
reduction in the passage of mucus.
Patients who experienced the feeling of incomplete defaecation less 
frequently had significantly greater intakes of fibre than those who 
experienced this symptom more often. This was contradicted by a 
positive relationship between frequency of consumption of wholegrain 
cereals and frequency of incomplete defaecation. It is doubtful 
whether this is of any great consequence since wholegrain breakfast 
cereals were not a very important source of fibre in the diets of these 
patients (Chapter 4). Fibre intakes were not related to a reduced 
frequency of incomplete defaecation. No other study has reported any 
association between fibre intake and this symptom.
No significant relationships were found between diarrhoea, as 
determined from frequent passage of stools and two or more bowel 
movements between meals, and fibre intakes or food frequency. However, 
the two patients with diarrhoea on entry to the study who had achieved 
an intake of 37.5g dietary fibre by the end, had both improved. At the 
beginning of the study there was an association between watery stools
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and infrequent consumption of breakfast and frequent consumption of 
pulses. These relationships were no longer apparent by the end of the 
study. The six patients who had achieved an intake of 36.4g or more 
ended the study with having watery stools either never or occasionally, 
and an improvement occurred in all five patients with an intake of 30g 
dietary fibre or more. Some studies (Kumar et al., 1987; Manning et 
al., 1977) have reported an improvement in diarrhoea with increasing 
fibre intakes in patients with IBS whilst others have not been able to 
confirm this. Harvey et al. (1973) and Payler et al. (1975) have 
demonstrated the ability of bran to slow down fast transit times in 
healthy subjects.
Patients who experienced urgency less frequently had significantly 
greater intakes of fibre than those who suffered from this more often, 
and this does not seem to have been reported before. The 12 patients 
who had intakes of 30.8g or more of dietary fibre either no longer had 
this symptom or had it only occasionally. Of the 56 patients who 
presented complaining of urgency, both of the two who had achieved an 
intake of 30g dietary fibre or more reported a reduction in the 
frequency of this symptom.
The significant relationship between frequency of breakfast consumption 
and infrequent pain at the end of the study suggests that this might be 
the most important aspect of dietary treatment in IBS since pain is the 
most common symptom and breakfast consumption was also inversely 
related to the passage of mucus and watery stools. No relationship 
between total fibre intake and pain was found. Some patients with high 
intakes were still suffering from pain on at least half the days, 
although the two patients with the greatest intakes (>37.8g) did not 
suffer from pain or did so only occasionally. Seventy-five per cent of
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the 68 patients who had pain at the beginning of the study had improved 
by the end. Of those who had achieved an intake of 30g of dietary 
fibre or more only 77% had improved. A 100% improvement occurred when 
an intake of 37.5g was reached, but this was only achieved by one 
patient. There was a tendency for fibre to be more effective in
improving pain in females. In fact, 78 per cent of those who had pain
had improved by the end of the study. Of those women who consumed 25g 
dietary fibre or more 90 per cent showed some improvement, rising to 
100 per cent of those with an intake of 30g or more. This may be due 
to a stronger placebo effect occurring in females, as they may have 
more confidence in the ability of fibre to help them. Conflicting 
results of the effect of fibre on pain have come from other studies.
S^ltoft et al. (1976) found no relationship between bran and and pain
in IBS, Borgia et al. (1983) found that pain improved with ispaghula 
husk in constipated subjects and Lucey et al. (1987) demonstated a 
reduction in pain but found that a placebo was just as effective.
The significant relationship found between borborygmi and infrequent 
consumption of breakfast and lower intakes of dietary fibre at 
breakfast, suggests that this symptom may be largely due to an empty 
Stomach since no other relationship between this symptom and total or 
cereal fibre intake were found.
In common with Sjzfltoft et al. (1976), no relationship was found between 
fibre intake and abdominal distension. Neither was there a 
relationship between frequency of consumption of fibre-rich foods or 
fibre intake and either flatulence or patients' feeling about the 
working of their bowels.
For a number of symptoms the trend was for those with less frequent
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symptoms to consume more fibre than those experiencing the symptoms 
more frequently. However, by the end of the study, each symptom was 
experienced by only a few patients and therefore relationships were 
unlikely to be significant. Also there were wide ranges of fibre 
intakes within each category.
We do not know to what extent food habits and symptoms had changed 
prior to entry to the study since patients had suffered with symptoms 
of IBS for a mean of 26 weeks. Food habits prior to symptoms were not 
enquired into so fibre intakes may already have increased due to advice 
from general practitioners or the increased availability of fibre-rich 
foods. However, it has been found that fibre intakes can actually be 
lower during the week before IBS is diagnosed than before the onset of 
symptoms (Fielding & Melvin, 1979). Symptoms may also have changed to 
some extent prior to entry to the study.
For some symptoms, for example constipation, passage of mucus, urgency, 
watery stools, 30g dietary fibre per day appears to be the level above 
which a large percentage of patients improve. However, only 14 patients 
achieved this intake of 30g. Had more done so, more significant 
results might have been obtained. On the other hand, of the seven 
patients who did the best overall, only two exceeded an intake of 30g. 
All of these seven were eating breakfast at the end of the study which 
again supports the idea that breakfast may be the most important aspect 
of the dietary treatment. This may only be the case if it supplies a 
large proportion of the total dietary fibre as all these patients were 
consuming fibre-rich breakfast cereals and wholemeal bread for 
breakfast. A controlled trial would be necessary to substantiate these 
findings.
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There does appear to have been a placebo effect as some patients with 
low fibre intakes improved and group A, who received more dietary 
consultations, benefited more than the other groups even though their 
fibre intake was no greater. Women seem to be more susceptible to 
this, which may be due to a stronger belief in the treatment.
5.4.5 Relationship between sucrose and alcohol consumption and 
symptoms
There were no significant relationships between either sucrose or 
alcohol intakes and symptoms. Patients with higher sucrose intakes 
tended to suffer less from abdominal distension, which is unlikely to 
be because they consumed less fibre since no inverse correlation was 
found between fibre and sucrose intakes (Chapter 4). Some patients and 
controls reported an association between alcohol intake and upsets in 
bowel habits. Sixteen patients consumed more than 15g alcohol per day, 
during the week of their weighed food record, which was too small a 
number to demonstrate a significant correlation between alcohol and 
symptom score.
5.5 Summary of results and conclusions
The median symptom score of the patients at the beginning of the study 
was significantly greater than that of the controls and had decreased 
significantly by the end of the study. However, there was no 
relationship between symptom score and total dietary fibre intake 
either at the beginning or at the end of the study. Individual 
symptoms which showed the greatest improvements during the study were 
frequency of bowel movement, hard stools and pain. The consumption of 
breakfast was the food habit which appeared to be of most benefit, in
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particular it was associated with a reduced frequency of borborygmi.
At the end of the study the only significant inverse association 
between fibre intake and the presence of symptoms was for incomplete 
defaecation, urgency and hard stools. No patient with a daily intake 
above 23g dietary fibre had hard stools more often than 'occasionally', 
and none with an intake above 31g lacked a daily bowel movement or 
suffered from urgency more often than 'occasionally'. All patients 
with mucus, urgency or watery stools at the beginning of the study, and 
who were consuming more than 30g dietary fibre by the end, reported an 
improvement in these symptoms. For hard stools, all those with a daily 
intake over 32.5g reported an improvement. Increasing intakes of fibre 
were not related in any way to abdominal distension, diarrhoea, 
flatulence or the patients' feelings about the working of their bowels. 
Therefore, although there was considerable variation in individual 
symptomatic response to a high fibre diet, the symptoms which 
benefitted most in this study were hard stools, constipation and 
urgency. Those who consumed greater amounts of dietary fibre appeared 
to experience incomplete defaecation less often and watery stools 
seemed to diminish with increasing fibre intake. It is likely that 
borborygmi could be relieved in many cases by the consumption of 
breakfast.
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CHAPTER 6
FINAL DISCUSSION AND CONCLUSIONS
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Dietetics, as practised is not often critically evaluated. This study 
has attempted to assess the current use of high fibre diets in the 
treatment of irritable bowel syndrome (IBS).
Efforts to improve diet sheets and dietary counselling for patients 
with IBS are only of value if dietary modification has been shown to 
improve symptoms. This study has demonstrated that dietary fibre 
intake is not related to a symptom score which does not differentiate 
between the different symptoms of IBS. Thus it appears to confirm 
those studies which have failed to demonstrate a role for fibre in the 
treatment of IBS (Sjzfltoft et al., 1976; Lucey et al., 1987). Few other 
studies have assessed the effect of fibre on individual symptoms. Some 
have looked at pain separately from a 'bowel' score. Manning and 
co-workers (1977) reported an improvement in pain on a high fibre diet, 
whereas Sjzfltoft and co-workers (1976) found no relationship between 
bran and pain score. Lucey et al., (1987) reported no difference 
between fibre and placebo. In the present study there was a reduction 
in pain in nearly all patients regardless of fibre intake, but no 
relationship was found between the amount of fibre consumed and pain 
relief, which supports the findings of Cann et al. (1984). However, in 
the present study females alone were also assessed when it was found 
that all those consuming more than 30g dietary fibre per day reported a 
reduction in pain.
A study to elucidate whether women are more susceptible to placebo than 
men would be very valuable. When completing their food frequency 
questionnaires at the end of the study, the women said they consumed 
more fibre-rich foods than the males, although this was not borne out 
by their weighed dietary records. It may be that the women had a 
greater belief in the dietary treatment and therefore imagined they
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were eating more fibre-rich foods than they actually were. Fielding 
and Kehoe (1980) suggested that males might require more fibre than 
females for symptomatic relief, but we were not able to supply 
sufficient evidence to support this idea. However, it is probably 
important to distinguish between males and females when assessing the 
efficacy of treatment. In the present study there were insufficient 
numbers to carry out detailed analysis of the relationship between 
fibre intake and symptoms for males alone.
It appears that only one other study has looked at the effect of fibre 
on individual symptoms (Cann et al., 1984) and this demonstrated a 
reduction in the severity of all symptoms with both bran and placebo. 
The present study also demonstrated a strong placebo effect as there 
was a reduced frequency of symptoms regardless of the amount of fibre 
consumed, although the only significant reductions were in the 
frequency of bowel movements, hard stools and pain. This was similar 
to the findings of Cann and co-workers (1984) who demonstrated a 
significant reduction in the severity of constipation, pain, urgency 
and borborygmi in all patients whether treated with bran or placebo. 
Both studies have confirmed the efficacy of fibre in relieving 
constipation. However, the present study has also indicated that 
patients who have a daily intake of 30g dietary fibre or more might be 
less likely to experience the passage of mucus, urgency and watery 
stools. Cann and colleagues reported, however, that urgency was more 
frequent with bran than placebo. They did not assess the effect on 
mucus or watery stools separately. It may be that bran has different 
effects on symptoms such as urgency than the less rich sources of fibre 
which provided most of the fibre in this study. There were four 
important differences between this study and that of Cann and 
co-workers. First, they assessed symptoms mostly by severity whereas
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in our study they were assessed by frequency. Second, they increased 
the fibre by giving bran, and did not assess the fibre provided from 
other sources, whereas our study used a high fibre diet in which more 
palatable fibre-rich foods provided a mixture of cereal and vegetable 
fibre. Third, in our study, because of the nature of a high fibre 
diet, it was not possible to have a group of patients on a placebo. As 
with the study of Cann and co-workers, it was not possible to conduct a 
trial in which patients were blind to their treatment. However, all 
patients were treated in the same way and all thought they were on a 
high fibre diet. Therefore, any associations found between symptom 
improvement and large fibre intakes were unlikely to be due to placebo 
since this would also have affected those with a small intake of fibre. 
Further, it is to be noted that all patients in this study were also 
prescribed anti-spasmodics which may have affected the outcome to some 
extent, although should not have effected any differences between 
treatment groups. Our study and that of Cann et al. show clearly that 
it is important to define the symptoms of the population group when 
assessing any treatment for IBS.
Intakes of 30g dietary fibre were necessary before constipation, 
urgency and watery stools improved in all our patients. Since only 14 
patients achieved this intake no firm conclusions can be made and 
further work, in which a greater number of patients consume at least 
30g dietary fibre, is required to confirm these findings. It is of 
interest that 30g is also the amount which has been suggested as the 
long-term goal for the British population (National Advisory Committee 
on Nutrition Education, 1983). The average intake in Britain has been 
estimated to be 20g per day (Bingham et al., 1979) although the intakes 
may be lower in some parts of the country (Thomson et al, 1982;
Fehilly et al, 1984; Barasi et al, 1985). It seems reasonable to
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expect that a high fibre diet will contain at least 30g dietary fibre 
per day. However, it was possible to compile a menu from all the diet 
sheets, which supplied a daily meal plan, that contained less than 20g 
dietary fibre. Diet sheets with this degree of latitude in 
interpretation will therefore have limitations to their usefulness. It 
seems clear that dietary information on high fibre diet sheets is 
likely to be ineffective in the treatment of IBS unless couched in more 
precise terms aimed at achieving a daily intake of at least 30g fibre.
Since the initial frequency or severity of symptoms might affect the 
quantity of fibre consumed and the degree of improvement that occurs as 
a result of treatment, it is important that these are assessed in any 
further trials. Although this study was not designed to take this into 
account, the three dietary treatment groups, A, B, and C did have 
similar scores for each of the symptoms at the beginning of the study.
Other relationships between fibre intake and symptoms depended on 
whether it was the presence of symptoms at the end of the study or 
their improvement over the six month period which was assessed. Fibre 
intake was significantly related to the frequency of incomplete 
defaecation and urgency at the end of the study, but not to a reduction 
in frequency when compared to the beginning of the study. If symptoms 
are not assessed before commencing a high fibre diet it will be 
difficult to know whether an absence of symptoms causes patients to eat 
more fibre or vice versa.
Questionnaires have their limitations for assessing symptoms. Symptom 
diaries might be more helpful although they involve a greater 
commitment by the patient. Time could have been saved in this study by 
the use of a self-adminstered symptom questionnaire. This would first
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have to be validated by comparing those completed by patients by 
themselves with those completed by a clinician for the patients 
(Chisholm, de Dombal & Giles, 1975). Measurements of gut motility, 
sigmoid pressure or myoelectrical activity would give absolute values 
but they also have their limitations since abnormalities in these 
measurements in IBS have yet to be clearly defined. Obviously 
questionnaires have considerable advantages in terms of clinician time, 
expense and convenience for the patient.
It has been suggested that stressful life events can contribute to the 
development of the symptoms of IBS (Mendeloff et al., 1970; Johnson, et 
al., 1986; Ford et al♦, 1987). Although this cannot be confirmed from 
our study since no psychological or social assessments were made, it 
was noted that many patients were under some form of stress from, for 
example, bereavement, divorce, housing problems, various other family 
problems and stress of work. Several patients mentioned at the end of 
the study that they were now under less stress and were aware of their 
symptoms worsening during periods of stress. Therefore, it seems that 
an inability to cope with life events could be a predisposing factor in 
IBS with symptoms abating when the patient is able to cope with their 
problems. Fibre may help to alleviate some of the symptoms but 
probably will not affect a cure while the underlying stress still 
exists. It can therefore be suggested that studies on therapies for 
IBS should ideally also involve psychological and social assessment.
The IBS patients who had the greatest daily intakes of fibre had larger 
intakes at breakfast and lunchtime and greater emphasis should 
therefore be put on these two meals. No particular meal was emphasised 
on any of the sheets surveyed. Additional emphasis on the importance 
of consuming breakfast is suggested because of the finding that it was
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associated with less frequent pain and borborygmi. Lunch was a meal at 
which the mean fibre intake was low but the maximum intake was high, 
and this showed that it is also a meal in which there could be more 
emphasis on fibre-rich foods.
Wholemeal bread was the most popular fibre-rich food and so a minimum 
number of slices per day should be clearly stated on the diet sheet. 
Allbran is particularly rich in fibre but it was not popular with our 
patients. Compliance might be improved if less rich, but better liked, 
sources of fibre, such as Bran Flakes, were encouraged instead. 
Unprocessed bran was included in many of the diet sheets but this was 
the fibre-rich item most disliked by the patients. Therefore, it seems 
unlikely that many patients will consume the amounts suggested unless 
they receive persuasive counselling.
Patients with large energy intakes will find it easier to consume 
greater amounts of fibre. This study demonstrated, like others (Davies 
et al., 1985; Cole-Hamilton et al., 1986), that those with lower energy 
intakes can also achieve large fibre intakes. However, they probably 
will require more dietetic advice to do so. They will probably have to 
take some large particle size, unprocessed bran, since this is more 
effective at increasing stool weight than fine bran (Heller et al., 
1980; Smith et al., 1981) or cooked bran (Wyman et al., 1976). They 
could also increase their fibre intake by the consumption of pulses, if 
tolerated, since they are very rich in fibre.
There may be other individuals who would benefit from additional 
counselling but their characteristics have yet to be defined. In this 
study, those from social classes III and IV and those aged between 15 
and 24 years had lower intakes of fibre, so they may be the patients on
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whom further attention should be concentrated if a dietetic department 
is hard-pressed. These differences in fibre intake also show how 
important it is to match groups for age and social class when assessing 
dietary compliance. Social class appeared to be a more important 
determinant of initial fibre intake than sex, but did not influence the 
effectiveness of dietary advice. Social class also seemed to be 
important for determining patients' ability to complete questionnaires 
accurately.
Spending more time educating a patient about his or her diet is only of 
value if it is effective. Although the patients in this study did 
increase their fibre intake by significantly more than the controls, 
the number of visits to the dietitian appeared to make little 
difference to either the final intake of fibre or symptomatic 
improvement. This type of study has not been reported elsewhere so 
comparisons cannot be made. The study should be repeated with a number 
of different dietitians counselling patients before concluding that all 
dietetic counselling for IBS has only limited value. Results may also 
have been different if there had been more regular counselling sessions 
and if the dietary assessment had been done within a month of the final 
interview. Patient knowledge about their dietary regime and their 
compliance with it is poor for most therapeutic diets, so research is 
required into effective educational and counselling techniques for 
dietitians to use with their patients.
One of the main tools of the dietitian is the diet sheet. Few surveys 
of diet sheets of the type described in Chapter 3 have been carried 
out. Truswell, Thomas and Brown (1975) surveyed dietary policy and 
management in British diabetic clinics and Adamson, Brown and Truswell 
(1973) surveyed low residue diets. Both found a number of
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inconsistencies as did the present survey of high fibre diets. 
Clarification of the basis upon which much of the dietary advice 
currently given is required.
High fibre diets are generally recommended for patients with 
constipation, in which the consumption of all fibre-rich foods are 
encouraged. However, further work is required into the efficacy of 
different types of fibre in the treatment of IBS. In this study cereal 
fibre seemed to be the most useful for improving symptoms. This was 
probably due to its greater effect on stool weight than fruit and 
vegetable fibre (Cummings et al., 1978). The effect of true dietary 
fibre as opposed to resistant starch on the symptoms of IBS needs to be 
studied. The efficacy of fibre from pulses in IBS has yet to be 
investigated fully, although no associations were found between 
symptoms and intake of pulses in this study. Patients in this and 
other studies (Chaudhary & Truelove, 1962; Fielding & Melvin, 1970) 
reported that beans, as well as nuts and some vegetables, caused an 
upset in bowel habits. It may be that it would be more appropriate if 
a diet sheet specifically for patients with IBS was devised in which 
cereal fibre was encouraged but which stated that other sources of 
fibre should only be eaten if they do not cause undesirable effects.
Advice on fluid intake was contained in nearly all high fibre diet 
sheets and is probably useful when the sheets are used for the elderly 
whose constipation may be as much a result of low fluid intake as a 
lack of fibre. However, this advice seems unnecessary for IBS 
patients, most of whom are young, and might detract from more important 
messages in the diet sheet.
The present study has highlighted the need for research into the design
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of diet sheets in order to determine whether improvements in design 
would affect patient motivation and compliance and therefore be cost 
effective. This requires collaboration between dietitians and experts 
in instructional design. Compliance with dietary regimes is difficult 
to measure. As seems likely in this study, questionnaires on food 
habits tend to reflect what a patient thinks he eats, or knows he ought 
to eat, rather than what he actually does eat. Use of the 7-day 
weighed inventory technique partially overcame this problem but there 
was still the possibility of patients either failing to record all they 
had eaten or modifying their food habits for the week of the survey.
In addition, 7-day weighed intakes are time-consuming to carry out 
(Black, 1982) and so are impractical for general use by dieitians who 
wish to assess patient compliance regularly. Therefore, although 
knowledge does not necessarily affect compliance, measuring 
comprehension and retention of information by tests of knowledge might 
be a suitable simple method for assessing diet sheet design. For a 
more direct measurement of compliance, assessments would have to be 
carried out with diets for patients whose condition is more easily 
monitored than IBS, such as diabetics whose blood glycolysated 
haemoglobin can be used as a measure of diabetic control over the
it
previous three or four weeks (Fluckiger, Berger & Winterhalter, 1977), 
or obese patients whose weight loss can be measured. Such studies 
would have to be carefully controlled since factors other than diet 
sheet design can affect compliance. In this study a control group, who 
received no diet sheet or advice to increase their fibre intake, was 
recruited. In addition, the three treatment groups, A, B and C were 
treated in exactly the same way, apart from receiving different amounts 
of attention from the dietitian.
Although questionnaires have their limitations, they are convenient for
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use with large numbers of subjects. Considerable effort has been spent 
on developing questionnaires for use in epidemiological studies (e.g. 
Hankin, Stallstones & Messinger, 1968; Barasi et al., 1983; Yarnell et 
al., 1983). Work is now required to develop questionnaires for 
assessing food intake of patients with specific clinical problems. The 
questionnaire used in this study requires to be improved upon before it 
can be used to assess an individual's total fibre intake with any 
degree of accuracy. It appears from this and other studies (Silman, 
1980; Davies, et al., 1985) that questions about foods rich in cereal 
fibre alone may be sufficient. A short questionnaire which could be 
used to make a quick assessment of total dietary fibre intake would be 
a useful tool for dietitians, hospital physicians and general 
practitioners. Portion sizes used for calculating fibre intakes may 
need to vary for different patient groups as males eat larger portions 
than females, and patients who have already increased their fibre 
intake may eat larger portions than other patients.
In conclusion, this study has confirmed that the symptoms of IBS 
patients with constipation and hard stools will improve when they 
increase their dietary fibre intake. It also suggests that mucus, 
urgency and watery stools may also improve with an increase in fibre 
consumption. A daily intake of 30g dietary fibre appears to be 
necessary before an improvement in these symptoms by all patients can 
be expected. Diet sheets should be specific for IBS as high fibre 
diets used for constipation alone may not be suitable for many IBS 
patients. There is room for improvement in diet sheet design and 
methods of dietary counselling. Further work should be carried out to 
determine whether all IBS patients who achieve a daily intake of 30g 
dietary fibre can expect to be relieved of constipation, and to assess 
the proportion of patients with mucus, urgency or watery stools who can
211
expect to show improvement with this intake. The importance of 
breakfast and the ideal starting dose of bran should also be clarified. 
Studies should be conducted into the design of diet sheets with the aim 
of improving patient motivation, knowledge and compliance. Finally, 
methods of dietetic counselling should be evaluated and improved upon, 
and ways of selecting those who would benefit the most from counselling 
should be sought.
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Appendix 1
ROBERT GORDON'S INSTITUTE OF TECHNOLOGY
Faculty of Science
School of Nutrit ional Science
Survey of the dietary treatment of hospital out-patients with i r r i t a b l e
bowel syndrome 
1. Name of hospital
2. Number of new IBS 
out-patients seen 
in c lin ics
year*
Date of data
collection
( i f  known)...................
Additional information**
3. Number of new IBS 
out-patients seen 
by d ie t i t ia n  for 
advice on high 
f ib re  diet
year*
Date of data
collection
( i f  known)'... . . . . . . .
i
Additional information**
4. Number and 
frequency of 
follow-up v is i ts  
to the d ie t i t ian  
(State none, i f  
none)
*  Delete that which does not apply.
* *  Please include under additional information,
-  whether figures are precise or approximations
- any dietary advice other than high f ibre  which is given e .g .  al lergen-free
- any other information you think w i l l  c la r i fy  your answer or which you 
think would be of in terest .
-238-
MATERIAL REDACTED AT REQUEST OF UNIVERSITY
Appendix 3. Sex, age, treatment group, occupation (or husband's 
occupation for housewives (H/W), father's for schoolgirls) and 
hospital unit number of patients
Patient Sex Age Group Occupation Unit
number number
1 M 31 A Computer programmer 729878
2 F 69 A Rtd. nursing sister 152607
3* M 47 A Unemployed electrician 323943
4* M 67 B Rtd. blacksmith 23832
5 M 20 B Theatre orderly 721200
6 F 36 C Secretary 722368
7* F 69 B H/W (Catering manager) 321895
8 M 23 B Unemployed accounts asst. 633309
9 F 22 C H/W (Electrician) 462788
10 M 20 B Aircraft engineer 485944
11 F 45 C Part time shopworker 175218
12 F 35 C Sales person 411821
13 F 32 A H/W (Civil engineer) 728322
14 M 22 C Welder 265746
15* F 24 B Buyer with oil company 758626
16* M 34 B Architect 393832
17 F 25 C Admin, asst., oil company 724364
18 F 38 B Teacher 365781
19 F 43 A Bookkeeper/receptionist 327004
20 M 24 C Sales representative 789433
continued....
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Appendix 3 continued
Patient
number
Sex Age Group Occupation Unit
number
21 M 37 A Civil engineer 494794
22 F 59 C Civil servant, DHSS 22522
23 F 32 A Catering assistant 564238
24 F 47 B Teacher 167677
25 M 27 C Mechanic 640236
26 F 32 A Asst, registrar of births 428194
27 M 60 B Social worker 364310
28 F 65 C Rtd. shopkeeper 64643
29 F 65 A Rtd. medical secretary 657245
30 F 23 C H/W (Postman) 641807
31** F 20 C Word processor 267751
32 F 31 A H/W (T V installation rep.) 446990
33 F 67 B Rtd. home help 173885
34 F 23 B Programme analyst 292372
35 F 25 C Civil servant 734797
36 M 54 C Rtd. bank manager 367592
37 F 26 A Secretary 378209
38 M 26 B Bank clerk 284059
39 F 17 A Schoolgirl(Univ. professor) 283117
40 F 21 A H/W (Exhaust fitter) 764415
41 F 21 C University student 728110
42 F 45 B Shop assistant 639521
43 F 25 B Market researcher 732902
continued
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Appendix 3 continued
Patient
number
Sex Age Group Occupation Unit
number
44 F 36 C H/W, ex. teacher 192266
45 M 28 C Offshore metal worker 484579
46 F 37 B H/W (Farm worker) 351915
47 M 40 A Gillie/gamekeeper 71032
48 F 16 B Office worker 731350
49 F 30 C Receptioni st/telephoni st 256270
50* F 37 C H/W (Helicopter pilot) 632204
51* M 40 A Sub-sea TV technician 41106
52 M 26 B Warehouseman 370085
53 F 37 B Secretary 363716
54 M 33 C Joiner 588177
55 M 40 C Highways inspector 467122
56 F 63 B Rtd. library assistant 332132
57 F 37 A Office clerk 716342
58 M 50 C Telephone engineer 243680
59 F 33 A Teacher 652630
60 M 35 B Bank inspector 725461
61 M 56 A Shopkeeper 645936
62 F 58 B Teacher 39586
63 M 36 C Quantity surveyor 735800
64 M 27 C Draughtsman 254969
65 M 26 B Buildings estimator 732609
66 F 36 A Nurse 161682
continued _
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Appendix 3 continued
Patient
number
Sex Age Group Occupation Unit
number
67 M 27 A Hydraulic fittings buyer 26776
68 F 31 B Nurse 345633
69 F 54 A Secretary 054189
70 F 25 B Car rental manageress 736721
71 F 15 C Schoolgirl/waitress 739275
72 M 26 A Electrician 293052
73* F 40 A Canteen assistant 183432
* Patients who did not attend at 3 months
** Patient who did not complete 7-day weighed food intake
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Appendix 4
QUEST I GNMA I RE ON BOV EL HABITS
D a t e : N a m e : 
A d d r e s s :
31 32  33
Q1 S u b j e c t  n i m b e r
Q2 G r o u p  A
B
C
34
Q3 V i s i t  3
5
6
35
Q4
Q5
S e x :
Age
Ma I e 
Fema I e 
3 7  3 8
6 a  U s u a l  o c c u p a t i o n .................................. ........................
6b H u s b a n d ' s  ( o r  w i f e ' s )  u s u a l  o c c u p a t i o n ,
36
Q6 S o c i a l  C l a s s  1 1 39
1 1 2
1 1 1 3
I V 4
V 5
Q7 Do you u s u a l l y  h ave  a bowel  movement e v e r y  day?
Yes 1 4 0
No 2
-  2 -
Q8 How many bowel  mo veme nts  do you u s u a l l y  h a v e  i n  a 24  hou r  p e r i o d ?
41 42
Q9 How many bowel  mo veme nts  do  you u s u a l l y  h a v e  i n  a week?
43 4 4
Q10 Do yo u  e v e r  h ave  a bowel  movement  two o r  m o r e  t i m e s  b e tw e e n  one me a 
and t h e  n e x t ?
Yes
No
45
46  47
Q11 How o f t e n  does t h i s  h ap pen  in  on e  week?
Q12 Do you  e v e r  see mucus o r  s i  ime w i  t h  t h e  mot  io ns  on t h e  t o i I e t  p a p e r ?  
N e v e r  1 48^
O c c a s i o n a l  bowel  m ovem ents  2
A b o u t  h a l f  t h e  bowel  mo vem ents  3
M o s t  bowel  mo vements  4
A l l  bowel  mov ements  5
Q13 Do yo u  e v e r  l e a v e  t h e  t o i l e t  f e e l i n g  t h a t  you h a v e  n ot  e m p t i e d  y o u r  
bowel  c o m p l e t e l y ?
N e v e r
O c c a s i o n a l  bowel  mo veme nts  
A b o u t  h a l f  t h e  bowel  mo veme nts  
M o s t  bowel  moveme nts  
A l l  bowel movements
49
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Q14 Do you e v e r  have  t o  op en  y o u r  b o w e l s  u r g e n t l y ?
N e v e r  1 5 0
O c c a s i o n a l  bowel m ov e m e n ts  2
A b o u t  h a l f  t h e  bowel  mo vem ents  3
M o s t  bowel move me nts 4
Al  1 bowel  mo veme nts 5
Q15 A r e  y o u r  m o t i o n s  e v e r  s t o n y  
h a r d  l i m p s ) ?
h a r d  ( ' r a b b i t *  s t o o l s  o r  i r r e g u l a r ,  d r y ,
N e v e r 1 5_1_
O c c a s i o n a l  m o t i o n s 2
A bo u t  h a l f  t h e  m o t i o n s 3
M o s t  m o t i o n s 4
A l 1 mot ions 5
Q1 6  A r e  you m o t i o n s  e v e r  w a t e r y ( u n f o r m e d ,  r u n n y ) ?
N e v e r 1 52;
O c c a s i o n a l  m o t i o n s 2
A b o u t  h a l f  t h e  m o t i o n s 3
M o s t  mot ions 4
A l l  mot ions 5
Q17 Do you e v e r  e x p e r i e n c e  p a i n  in  t h e  b e l l y  o r  abdomen ( t h a t  is  n o t  du e  t o  
y o u r  m o n t h l y  p e r i o d ) ?
Yes 1 53
No 2
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Q18 Where is the pain u s u a l l y  located?
( a )  m o s t  ccrrmonly:  No p a i n  e x p e r i e n c e d 1 1 1
N e a r  t h e  n a v e l 2
M i d l i n e  a b o v e  t h e  n a v e l 3
M i d l i n e  b e l o w  t h e  n a v e l 4
U n d e r  r i g h t  r i b c a g e 5
U n d e r  l e f t  r i b  c a g e 6
A bo ve  r i g h t  g r o i n 7
A bo v e  l e f t  g r o i n 8
In  t h e  r e c t i m 9
In  t h e  back 10
( b )  s e c o n d  most c o n m o n l y :
No p a i n  e x p e r i e n c e d 1 5_5
N e a r  t h e  n a v e l 2
M i d l i n e  a b o v e  t h e  n a v e l 3
M i d l i n e  b e l o w  t h e  n a v e l 4 *
U n d e r  t h e  r i g h t  r i b  c age 5
U n d e r  l e f t  r i b  c a g e 6 —
A bo ve  r i g h t  g r o i n 7
A bo v e  l e f t  g r o i n 8
In  t h e  r e c t i m 9
In  t h e  back 10
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Q18 ( c )  t h i r d  m o st  ccrr mo nly :
No p a i n  e x p e r i e n c e d  1 56
N e a r  t h e  n a v e l  2
M i d l i n e  a bov e t h e  n a v e l  3
M i d l i n e  b e l o w  t h e  n a v e l  4
U n d e r  r i g h t  r i b  c a g e  5
U n d e r  l e f t  r i b  c a g e  6
Abo ve  r i g h t  g r o i n  7
A bo v e  l e f t  g r o i n  8
In t h e  r e c t i m  9
In  t h e  b a c k  10
Q19 How many m o n t h s  h a v e  you been e x p e r i e n c i n g  t h e  mo st  corrmon p a i n ?
57  58
Q20 Is  t h e  p a i n  im p r o v e d  o r  r e l i e v e d  a f t e r  o p e n i n g  y o u r  bo w e ls ?
(No p a i n  e x p e r i e n c e d ) 1
N e v e r 2
O c c a s  i o n a l l y 3
A b o u t  h a l f  t h e  p a i n s 4
M o s t  p a i n s 5
A l I  pa i ns 6
Q21 Is t h i s  p a i n  o r  d i s c o m f o r t  r e l i e v e d  by p a s s i n g  w i n d  f r o m  t h e  b a c k  
passa ge ?
(No p a i n  e x p e r i e n c e d ) 1 60
Oc cas i o n a l l y 2
A b o u t  h a l f  t h e  p a i n s 3
M o s t  p a i n s 4
A l l  pa i ns 5
Q22 When you b e g i n  h a v i n g  t h e s e  p a i n s ,  do t h e  s t o o l s
(No p a i n  e x p e r i e n c e d ) 1 61
R em ain  t h e  same? 2
Become m o r e  s o f t  and loose ? 3
Become m o r e  f i r m  and hard? 4
A l t e r n a t e  b e t w e e n  l o o s e  and ha rd ? 5
Don* t remember 6
Q23 Do you pass  w i n d  o r  gas v i a  t h e  b ack  p a s s a g e ?
N e v e  r 1 62
O ccas  i o n a I  days 2
Ha I f  t h e  days 3
M o s t  days 4
Da i I y 5
2 x da i I y 6
3 x da i I y 7
4 x da i I y 8
5 x da i I y 9
M o r e 10
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Q24 A r e  you a w a r e  o f  a g u r g l i n g  n o i s e  in  y o u r  t i rrmy?
N e v e r  1 63
O c c a s i o n a l  days  2
A b o u t  h a l f  t h e  days 3
M o s t  days 4
Da i I y 5
Q25 Do you e v e r  f e e l  y o u r  abdomen t o  
a f t e r  I a r g e  m e a I s ) ?
be d i s t e n d e d  o r  ' b l o w n  o u t 1 ( e x c e p t
N e v e r 1 64
O c c a s i o n a l  days 2
A b o u t  ha I f  t h e  days 3
M o s t  days 4
D a i  l y 5
Q 2 6  Do you e v e r  e x p e r i e n c e  h e a r t b u r n  
b r e a s  t b o n e ) ?
( b u r n i n g  p a i n  o r  d i s c o m f o r t  b e h i n d  t h e
Yes 1 . 63
No 2
Q27 Do you use  l a x a t i v e s  o r  o p e n i n g  m e d i c i n e s ?
Yes 1 66
No 2
6 7  68
Q28 What is t h e  dos e  o f  l a x a t i v e  . h a t  you t a k e ?
-  a  -
Q29 How o f t e n  do you take  l a x a t i v e s ?
N e v e r  1 J69
Less th a n  1 / m o n t h  2
1 / m o n t h  -  1 / w e e k  3
2 -  6 x /  w e e k  4
Da i I y  5
Q3 0  How do you f e e l  a b o u t  t h e  w o r k i n g  o f  y o u r  b o w e ls ?
S a t i s f i e d ,  i t  is  n o r m a l  a l w a y s  1 70
R e g a r d  i t  as n o r m a l  m o s t  o f  t h e  t i m e
b ut  n o t  a l w a y s  2
F e e l  i t  is n o r m a l  l e s s  t h a n  h a l f  t h e  
t ime 3
N o t  s a t i s f i e d  i t  is  n o r m a l  a t  a l l  4
Q31 How often did you experience pain in the belly or abdanen (that 
is not due to your monthly period) ?
Never 1 _71 *
Occasionally 2
About half of the days 3
Most days 4
Daily 5
Cannot remember 0
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Appendix 5
QUESTIONNAIRE o n  f o o d intake
PLEASE DO NOT WRITE IN T H I S  SECTION,  
D a t e : N am e: 
A d d r e s s :
1 2  3
S u b j e c t  number
G r o u p  A  
B 
C
V i s i t  3
6
T he  f o l l o w i n g  q u e s t i o n s  a r e  a b o u t  t h e  fo o d  t h a t  you u s u a l l y  e a t .  
P l e a s e  put  a t i c k  in  t h e  box n e x t  t o  y o u r  an sw er  f o r  e a c h  q u e s t i o n - .  
Q1 Do you e a t  b r e a k f a s t ?  6_
N e v e r  | | 1
Occa s i o n a l l y  2
One t o  two t imes a we ek  | 3
T h r e e  t o  s i x  t i m e s  a w e e k  4
E v e r y  d a y  5
Q2 What  do you u s u a l l y  h a v e  f o r  b r e a k f a s t ?
C oo ked  b r e a k f a s t  and c e r e a l  
( e . g .  p o r r i d g e ,  b r e a k f a s t  
c e r e a l ,  m u e s l i  b r a n )
C oo k e d  b r e a k f a s t
C e r e a l  and b r e a d  ( o r  t o a s t ,  
s o f t i e ,  r o l l  o r  b i s c u i t )
C e r e a l  on I y
B r e a d  on I y
N o t h i n g  o r  o n l y  a d r i n k
Non e o f  t h e  a b o v e ,  I u s u a l l y  
h a v e .........................................................
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Q3 How much w h o l e m e a l  b r e a d  o r  r o l l  made f r o m  100% who I emea I f  l o u r , ( n o t  
o r d i n a r y  brown b r e a d )  do you e a t ?
(1 r o l l  =  2 s l i c e s  b r e a d )
None
Less t h a n  on e  s l i c e  a day  
( l e s s  t h a n  7 s l i c e s  a w e e k )
One s l i c e  a day  ( 7  t o  10  s l i c e s  
( a  w e e k )
Two t o  f o u r  s l i c e s  a d a y  (11  t o  30  
s I i c e s  a w e e k )
F i v e  o r  m o r e  s l i c e s  a day  
( m o r e  t h a n  3 0  s l i c e s  a w e e k )
Q4 Flow o f t e n  do you e a t  p o r r i d g e ?
N e v e r
V e r y  o c c a s  i o n a l l y  
Once a w e e k  o r  l e s s  
Two t o  s i x  t i m e s  a we ek  
Da i I y
Q5 How o f t e n  do you e a t  C o r n f l a k e s ?
N e v e r
V e r y  o c c a s  i o n a l l y  
Once a we ek  o r  le s s  
Two t o  s i x  t i m e s  a we ek  
D ai  l y
10
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Q6 How o f t e n  do you e a t  A l l b r a n ,  B r a n  Buds o r  C r a c k l i n g
Bran?
N e v e r
V e r y  o c c a s  i o n a I l y  
Once a we e k  o r  l e s s  
Two t o  s i x  t i m e s  a w e e k  
Da i l y
11
Q7 How o f t e n  do you e a t  m u e s l i ?
N e v e r
Ve r y  o cc as  i o n a I  I y  
Once a we ek  o r  l e s s  
Two t o  s i x  t i m e s  a w e e k  
D a i  l y
12
Q8 How o f t e n  do you e a t  o t h e r  w h o l e g r a i n  and b r a n  b r e a k f a s t  c e r e a l s  ( e g  
W e e t a b i x ,  S h r e d d e d  W h e a t , S h r e d d i e s ,  B r a n  F l a k e s ,  Fa rmh ous e
B r a n ) ?
N e v e r
V e r y  o c c a s  i o n a I l y  
Once a w e e k  o r  l e s s  
Two t o  s i x  t i m e s  a w e e k  
Da i I y
13
Q9 How o f t e n  do you e a t  ra w ,  u n p r o c e s s e d  b ra n?
N e v e r
Ve ry  o c c a s  i o n a I  I y  
Once a we e k  o r  l e s s  
Two t o  s i x  t i m e s  a w e e k  
Da i I y
14
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Q10 How o f t e n  do you e a t  d i g e s t  i v e  b i s c u i t s ,  o a t c a k e s , c r i s p b r e a d s  o r  b r a n  
b i s c u i t s ? 15
N e v e r
Less  t h a n  o n e  b i s c u i t  p e r  day  
( l e s s  t h a n  7 b i s c u i t s  p e r  
w e e k )
One t o  two b i s c u i t s  p e r  d a y  
( 7 - 1 5  b i s c u i t s  p e r  w e e k )
Two t o  f o u r  b i s c u i t s  p e r  day  
( 1 5 - 3 0  b i s c u i t s  p e r  w e e k )
M o r e  t h a n  f o u r  b i s c u i t s  
p e r  day  ( m o r e  t h a n  30  b i s c u i t s  
p e r  w e e k )
Q11 How o f t e n  do you e a t  brown r i c e ?
N e v e r
V e r y  o c c a s i o n a l l y  
Less t h a n  o n c e  a w e e k  
One t o  two t i m e s  a w e e k  
T h r e e  o r  m o r e  t i m e s  a w e e k
16
Q12 How o f t e n  do you e a t  w h o l e w h e a t  m a c a r o n i ,  s p a g h e t t i  o r  o t h e r  who I e w h e a t
pas ta?
N e v e r
V e r y  o ccas  i o n a l l y  
Less t h a n  o n c e  a we e k  
One t o  two t  imes a we e k  
T h r e e  o r  m o re  t i m e s  a w e e k
17
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Q13 Do you e v e r  use  100% w h o l e m e a I  f l o u r ?
N e v e r
Occas i o n a I  I y
A bou t  h a l f  t h e  t i m e s  
I use  f l o u r
Mo st  o f  t h e  t i m e s  I 
use f l o u r
E v e r y  t i m e  I use  f l o u r
18
Q14 How o f t e n  do you e a t  f r e s h  f r u i t ?
N e v e r
Once a we e k  o r  l e s s  
Two t o  s i x  t i m e s  a we ek  
Once a day  
T w i c e  a day
T h r e e  o r  m ore  t i m e s  a day
19
Q15 How many h e l p i n g s  o f  v e g e t a b l e s  do you e a t  e a c h  day? ( T h i s  i n c l 'u d e s  
p o t a t o e s / s a l a d s  and a l l  f r e s h ,  f r o z e n  and c a n n e d  v e g e t a b l e s )
20
A h e l p i n g  on some days  
( i . e .  n o t  e v e r y  d a y )
One t o  two h e l p i n g s  a day  
T h r e e  t o  f o u r  h e l p i n g s  a day  
F i v e  o r  mo re  h e l p i n g s  a day
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Q16 How o f t e n  do you e a t  p u l s e s ?  ( e g  l e n t i l s ,  p r o c e s s e d  o r  d r i e d  p e a s ,
b u t t e r  b e a n s ,  ba ked  b e a n s ,  k i d n e y  b e a n s ,  c h i c k  peas  e t c .  T h i s  i n c l u d e s  
soups e . g .  l e n t i l  s o u p ) .  21
N e v e r
Less t h a n  o n c e  a we e k  I
One t o  two t imes a we ek  
T h r e e  t o  f o u r  t i m e s  a wee k  
F i v e  o r  m o re  t i m e s  a w e e k
Q17 A r e  you t r y i n g  t o  c o n t r o l  t h e  amount o f  fo o d  you  
e a t  ?
Y e s ,  in  o r d e r  t o  l o s e  w e i g h t
Y e s ,  i n  o r d e r  t o  s t a y  a t  my 
p r e s e n t  w e i g h t
No
I ' m  t r y  i ng t o  p u t  bn 
we i g h t
22
Q18 Do you a s s o c i a t e  t h e  e a t i n g  o f  any  o f  t h e  f o l l o w i n g  f o o ds  w i t h  c a u s i n g  
an u p s e t  in y o u r  bowel  h a b i t s ?
O n i o n s ,  g r e e n  p e p p e r s ,  c e l e r y ,  
t u r n i p s  o r  o t h e r  f r e s h  
v e g e t a b l e s
Beans
N u t s
Dr  i ed f r u i t  
F r e s h  f r u i t  
M i l k
C o f f e e  o r  t e a  
B r e a d
A l c o h o l i c  d r  in k s  
N one  o f  t h e  above
23
2
3
4
5
6
7
8
9
10
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Q19 A r e  you a l l e r g i c  t o  any  foo ds ?  24
Yes 1
No 2
Q20 I f  y o u r  answ er  t o  Q19 is  ' y e s ' ,  w h i c h  f o o d s  do you t h i n k  you a r e  
a l i e r g i c  to?
Appendix 6. Portion weights assigned to each response category on the 
food frequency questionnaire (see Appendix 5).
Response 1
Weight of food portion, g 
2 3 4 5 6
Wholemeal bread - 120 240 630 1200 -
Porridge - 50 200 800 1400 -
Cornflakes - 5 25 120 210 -
Allbran - 5 30 140 245 -
Muesli - 5 35 160 280 -
Weetabix - 10 20 120 210 . -
Bran - 5 10 60 105 -
Digestive biscuits - 60 165 315 525 -
Brown rice - 25 75 225 600 -
Wholewheat pasta - 10 30 75 200 -
Wholemeal flour - 25 50 75 100 -
Baked beans - 100 300 700 1200 -
Fruit: apple - 100 400 700 700 700
orange - - - - 700 700
pear - - - - - 840
canned pineapple - - - - - 400
Vegetable: potato 600 1050 1050 2100 - -
carrot - 300 525 525 - -
peas - - 150 150 - -
cabbage - - 300 300 - -
tomato - - 300 300 - -
lettuce - - - 60 - -
sprouts - - - 560 - -
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Appendix 7
How to fill in your Food and Drink Record Book
Please record everything eaten or drunk during the survey period.
It is important that you avoid the temptation to alter your eating habits 
because you are participating in the survey.
Each period runs for 7 days and begins when you wake up on Day 1 and ends 
when you go to bed on Day J,
Please use a separate line for each item of food or drink.
For the survey to succeed, it is important that you try to keep to the 
following procedure -
Column 1, 
Time of Day
Record the approximate time here i.e. to the nearest 
hour wi11 do.
Column 2,
Food or Drink
Consumed
Everything must be recorded however small. Don't forget 
to measure the milk and sugar in your tea, the butter on 
your bread, the odd sweet or biscuit and the handful of 
peanutsl
You need not measure water, black tea or black coffee.
Column 3 > 
We ight
All weights of food are to be recorded in grammes, so 
always use the dietary scales provided which only weigh 
in grammes. Weigh food before serving and record the 
weight in this column.
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Column 4, Any leftovers must be weighed and recorded even if it is
Weight leftover only a small amount e.g. half a biscuit or a crust of
bread.
If the weight recorded in Column 3 includes the plate or 
cup, or a chicken or chop bone, remember to weigh them 
afterwards.
Column 5t Please describe each food or dish as fully as possible
Description of e.g. -
Food or Drink whether raw or cooked when it was weighed
method of cooking e.g. boiled, baked, fried etc. 
ingredients
manufacturer of convenience foods used.
If you forget or are unable to weigh something, describe 
the quantity as fully as possible in tablespoonfuls, 
cupfuls, numbers etc.
Thank you very much for keeping this food record.
School of Nutritional Science 
RGIT
Tel: Aberdeen 633611 (Ext. 523)
;
p^peiLdix 8
•
(1)
TIME
-
(2)
FOOD 
OR 
DRINK
(3)
WEIGHT
(4)
WEIGHT
 
LEFT 
OVER
(5)
DESCRIPTION 
OF 
FOOD 
OR 
DRINK 
CONSUMED
--- --- ---
--- .---
Please 
leave 
these 
2 
columns 
blank
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Appendix 9. Frequency of responses to questions on food habits
Month of study
Breakfast:never 
occas.
1-2 times/wk 
3-6 times/wk 
every day
Type of
breakfast:cooked and cereal 
cooked only 
cereal and bread 
cereal only 
bread only
nothing or drink only 
none of above
Wholemeal
bread:none
< 1 slice/d 
1 slice/d
2-4 slices/d
5 or more slices/d
Porridge: never
very occas. 
once/wk or less 
2-6 times/wk 
daily
Cornflakes:never
very occas. 
once/wk or less 
2-6 times/wk 
daily
High bran breakfast 
cereals:never
very occas. 
once/wk or less 
2-6 times/wk 
daily
Patients Controls
6 0 6
3 1 1
9 9 9
6 10 7
11 2 7
44 51 49
10 8 7
1 5  4
33 22 27
19 18 22
6 10 7
3 7 5
1 3  1
3 9 7
2 17 18
20 18 16
43 26 30
5 3 2
32 32 31
24 26 29
7 5 6
6 8 6
4 2 1
42 36 32
19 25 26
5 6 5
4 5 8
3 1 2
31 44 39
13 13 14
4 3 5
14 5 2
11 8 13
0
4
18
3
10
38
5
3
26
13
15
8
3
18
17
16
18
4
35
28
4
6
0
26
27
5
12
3
42
13
4
9
5
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Patients Controls
Month of study
Muesli: never
very occas. 
once/wk or less 
2-6 times/wk 
daily
Other wholegrain and bran 
cereals:never
very occas. 
once/wk or less 
2-6 times/wk 
daily
Unprocessed
bran:never
very occas. 
once/wk or less 
2-6 times/wk 
daily
Digestive biscuits, oatcakes 
etc.:never 
< 1/d
1-2/d
2-4/d 
>4/d
Brown rice:never
very occas.
< once/wk 
1-2 times/wk
3 or more times/wk
Wholewheat
pasta:never
very occas.
< once/wk
1-2 times/wk
3 or more times/wk
6 0 6
41 24 18
13 23 22
4 3 7
11 14 15
4 9 11
19 25 26
16 29 22
8 5 4
20 9 16
10 5 5
32 56 53
15 5 9
3 3 2
11 2 2
12 7 7
2 5 3
22 37 43
20 22 19
23 7 7
6 2 1
25 30 24
22 22 24
9 10 12
17 11 12
0 0 1
15 30 22
26 23 26
17 12 16
14 8 8
1 0  1
0
47
15
3
2
6
28
31
5
5
4
52
7
4
2
8
4
35
20
13
1
43
18
3
8
1
40
15
8
9
1
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Patients Controls
Month of study
Wholemeal
flour:never 
occas.
half the times 
most times 
every time
52
12
3
1
5
32
20
9
5
7
39
15
9
7
3
37
16
7
7
6
Fresh fruit:never 0 2 0 0
once/wk or less 17 11 13 13
2-6 times/Wk 23 20 23 21
once/d 19 18 17 19
twice/d 9 16 12 17
3 or more times/d 5 6 8 3
Helpings of
vegetables:some days 20 16 10 10
1-2/d 46 45 54 49
3-4/d 6 11 9 14
5 or more/d 1 1 0  0
Pulses:never 0 2 3 2
< once/wk 18 12 18 24
1-2 times/wk 38 38 34 27
3-4 times/wk 12 16. 15 18
5 or more times/wk 4 5 3 2
Controlling amount of food 
eaten:yes,to lose weight 18 22 24 20
yes,to maintain weight 14 15 22 27
no 37 33 27 26
trying to put on weight 3 3 0 0
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Appendix 10 Patient responses to questionnaire about the high fibre 
diet and their food preferences.
1. Which type of bread do you prefer?
Wholemeal 37
White 15
Granary, 'health' loaf, oatmeal etc. 11
Hi-bran 8
Brown 8
2. Which type of bread do you normaly eat?
Wholemeal 43
White 12
Hi-bran 11
Granary, 'health' loaf, oatmeal etc. 10
Brown 9
Varies, a mixture of breads 2
3. Where do you buy wholemeal or Hi-bran bread?
Supermarket 35
Marks and Spencer 11
Local spa, corner shop 7
Baker 7
Health food shop 2
Varies 3
4. Do you like 100% wholemeal bread?
Yes 60
No 13
5. Why don't you like 100% wholemeal bread?
rather solid/dry/stodgy 3
don't like taste 4
like white bread 1
no particular reason, don't know 4
never had it 1
6. Do you normally eat breakfast?
Yes 56
No 17
7. Why don't you eat breakfast?
Don't feel like it so early, feel sick 9
No time, laziness 4
Habit, never have, don't know 4
8. Do you like breakfast cereals?
Yes 56
Some, not really 11
No 6
continued...
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9. Like Neither 
like or 
dislike
Porridge 43 14
Rice Krispies 42 11
Cornflakes 38 15
Weetabix 38 10
Bran Flakes 33 12
Muesli 30 13
Allbran 21 13
Sultana Bran 21 3
Original Crunchy 17 7
Weetaflakes 16 3
Bran Buds 11 8
Farmhouse Bran 10 6
Shredded Wheat 8 11
Shreddies 7 2
Dislike Never Like as %
tried of those who 
have tried
15 0 60%
16 2 60%
19 0 53%
21 4 56%
12 15 58%
11 18 56%
33 4 31%
15 32 53%
11 37 49%
16 38 47%
21 32 28%
19 37 29%
27 25 17%
16 48 29%
10. Do you eat unprocessed bran?
No 35
Yes 23
Occasionally 15
11. What type of bran and where do you buy it?
Loose from health food shop 11
Branded packet from supermarket 11
Chemist 6
Branded packet fom health food shop 5
Can't remember 3
12. How do you take your bran?
In mince or stews 34
With breakfast cereal 24
In soup 14
In porridge 9
In yoghurt 4
In bread or sauces 3 each
Mixed with vegetables, in omelette or 
fruit crumble 2 each
As a breakfast cereal, dry with a drink, in 
milk shake, scones, pie filling, stovies or 
macaroni or to coat fish 1 each
13. If only eating bran sometimes, why don't you more often?
Getting enough from other sources 5
Forget 4
Don't like it 3
Don't need it 2
Doesn't agree, feel sick 2
Don't bother 2
Need to find other ways of taking it 1
continued...
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14. If you don't take bran at all, why not?
Don't like it 10
Don't need it 5
Doesn't appeal 4
Never thought of it 3
Never bothered to get it 2
Never told to 2
Never seem to cook anything to put it in 1
Goes straight though! 1
15. What type of biscuit are your favourite?
Digestives 28
Chocolate 20
Semi-sweet 13
Oat or cookie type 9
Shortbread of home-made 5
Savoury or plain 5
Bran 4
Cream 3
All, no favourite 4
Don't eat or don't like 8
16. Do you like brown rice?
Yes 37
Neither like or dislike 13
No 8
Never tried it 15
17. If you don't like brown rice, why not?
Don't like rice 4
Prefer white or fried 3
Don't know 1
18. Where do you buy brown rice?
Supermarket or grocer 38
Health food shop 13
Boots 1
19. Do you like wholemeal pasta?
Yes 32
No 15
Neither like or dislike 6
Never tried it 20
20. If you don't like wholemeal pasta, why not?
Don't like pasta 8
Prefer white 5
Never eaten, don't eat pasta 2
Don't know 2
21. Where do you buy wholemeal pasta?
Supermarket 32
Health food shop 7
Boots 1
continued...
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22. Do you use wholemeal flour?
No 43
Yes 30
23. What do you use wholemeal flour in?
Scones 12
Cakes 11
Pastry 8
Bread, fruit loaf 8
Sauces, macaroni and cauliflower cheese 6
Coating for chicken, fish or liver 5
Fruit crumbles 4
Biscuits, shortbread 3
Steamed puddings 2
Doughballs 1
24. Where do you buy wholemeal flour?
Supermarket 22
Health food shop 4
25. Do you like any of the pulses or beans?
Yes 55
Neither like or dislike 12
No 5
26. If you don't like pulses, why not?
Don't like taste, smell, they are dry, hard 8
Not used to eating them, no one else does 6
Scared of toxins 5
Cause upset, wind 5
Take a long time to cook 3
Don't like spices or fancy food 2
Butter beans more expensive than potatoes 1
27. Which pulses do you eat and in what form?
Baked beans 62
Lentil soup 61
Dried peas in soup 51
Kidney beans in chi lie con came 27
Butter beans with meat 19
Kidney beans in salad 7
In stews 7
In vegetarian dishes 4
Other pulses in soups or salads 4
Dried peas with meat 1
28. Do you like eating vegetables?
Yes 62
Some, depends 6
No 4
continued...
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29. Do you like eating fruit?
Yes 58
No 7
Some, not a lot 5
30. Which foods high in fibre do you like the most?
Bread 16
Vegetables 14
Fruit 10
Breakfast cereals 9
Muesli or porridge 9
Biscuits 7
Soups 7
Baked beans 4
Pasta 2
31. Which foods high in fibre do you dislike?
High bran and wholegrain breakfast cereals 22
Pulses 10
Unprocessed bran 11
Wholemeal bread 6
Wholemeal pasta 2
Fruit 2
Vegetables 2
High bran biscuits 2
Brown rice 1
32. How do you manage when out for a meal or on holiday?
Eat more or picks fruit and vegetables 14
Pick salad 13
Eat what's there 13
With great difficulty, don't manage 13
Pick things I think are suitable 10
Eat what I like, don't keep to diet 8
Friends cater for me 6
Go for high fibre cereal 4
Take wholemeal bread if available 4
Eat digestives with a cup of tea 3
Don't eat too much if out 2
Plenty of fruit when working offshore 2
Go to Chinese or Indian restaurant as you can 
get vegetables 2
Avoid white bread 2
Self-catering holidays so take own food 2
33. Have you kept to the high fibre diet so far?
Mostly 42
Yes 25
No 6
continued...
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34. Why have you kept to it?
Helping or thinks it helps 25
To see if it will help 14
Doctor says so 11
A healthy way of eating, to stay healthy 5
Think it will do some good 3
Like it 3
Helps a bit 2
35. Why haven't you kept to it?
Difficult all the time 2
Don't like it 2
Makes me feel unwell, diarrhoea 2
36. Do you find it easy to keep to every day?
Quite easy 34
Very easy 21
Quite difficult 15
Very difficult 1
37. Have you encountered any particular problems?
No 46
Canteens, when away etc. 8
Difficult to eat enough, dislike breakfast 
cereals, need ideas 6
Cooking for one, being bothered, practicalities 4 
Wind, side-effects 3
Boring, keeping it up 2
38. Do the rest of the family eat the same food as you?
a)adults?
Yes 14
Mostly 14
Only bread 12
Vegetables 5
Some foods 4
No 8
b)children?
Yes 7
Mostly 7
Wholemeal bread 5
Some breads 2
Vegetables 1
Only wholemeal pasta 1
No 8
39. Do you find the diet expensive?
No 48
No, but spending more on breakfast cereals 12
Yes 6
Sometimes 2
continued...
- 271 -
Appendix 10 continued
40. Is the diet doing you any good?
Yes 32
I think so 23
No 18
41. Has your weight changed during the last 6 months?
No 40
Gained weight 24
Lost weight 9
42. Are you watching your weight at the moment?
No 38
Yes 35
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Appendix 11. Frequency of responses to questions about symptoms.
Month of study
Controls
0 0
Patients
3 6
(n=73) (n=73) (n=64) (n=
Question:-
7. Daily bowel movement ryes 68 48 52 62
no 5 25 12 11
8.No. bowel movements
per dayrO 2 9 6 4
1 52 29 31 37
2 17 17 24 23
>2 2 18 3 9
9.No. bowel movements
per week:<6 6 20 13 10
6-10 46 24 26 34
11-17 19 10 21 19
>17 2 19 4 10
10.Bowel movement 2 or yes 12 39 26 33
more times between no 61 34 38 40
meals.
11.Frequency of above
in one week:never 63 40 42 40
once 5 11 10 16
twice 2 7 10 9
> twice 3 15 3 8
12.Mucus with motionsrnever 57 32 37 47
occas. 15 25 12 16
half 0 5 6 7
most 0 8 6 2
all 1 3 3 1
13.Bowels not emptied
completely: never 26 9 13 20
occas. 45 28 27 29
half 1 13 12 12
most 1 16 10 9
all 0 7 2 3
14.Have to open bowels
urgently:neve r 21 15 12 16
occas. 50 35 35 38
half 1 11 6 10
most 1 9 8 8
all 0 3 3 1
continued.
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Controls
Month of study 0 0
Patients
3 6
15.Stony hard stools: never 46 28 37 44
occas. 24 38 20 21
half 3 2 3 4
most 0 2 4 2
all 0 3 0 2
16.Watery motions: never 23 19 17 22
occas. 47 32 35 36
half 2 7 7 10
most 1 11 3 5
all 0 4 2 0
17.Pain: yes 25 66 50 51
no 48 7 14 22
31.Frequency of pain: never — 7 11 15
occas. - 13 23 37
half - 9 10 9
most — 28 13 7
daily - 16 7 5
20.Pain relieved by
defaecation: yes 22 46 36 38
no 51 27 28 35
23 .Wind: never 2 1 1 1
occas. 35 20 25 19
half 6 3 2 7
most 8 10 9 10
daily 17 16 13 16
>twice daily 5 23 14 20
24.Gurgling in tummy: never 23 12 13 15
occas. 42 28 27 25
half 4 4 6 5
most 3 14 14 21
daily 1 15 4 7
25.Distended abdomen: never 44 13 20 22
occas. 25 28 21 24
half 1 7 8 7
most 2 8 9 9
daily 1 17 6 11
30.Patient feeling that
bowels are normal:always 41 3 7 10
mostly 27 28 30 31
Chalf 3 12 13 15
not at all 2 30 14 17
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Appendix 12. Relationship between fibre intakes and symptoms after 
six months on a high fibre diet. Values are medians with means in 
parenthesis.
Question No. Intakes of dietary fibre,g per day
Total Cereal Veget- Break­
able fast
Daily bowel movement:yes 62 20.3 22.3) 10.9 11.9) 9.0 9.1 4.0(5.3)
no 10 16.3 17.7) 7.6 9.7) 7.6 7.3 2.3(2.9
Bowel movement 2 or more
times between meals: yes 33 18.5 20.9) 10.1 11.2) 8.5 8.5 2.6(4.8)
no 39 20.1 22.2) 10.4 12.0) 9.2 9.2 4.1(5.1)
Mucus with motions:never 46 22.3 23.1) 10.1 12.3) 9.1 9.4 4.4(5.3)
occas. 16 17.2 19.2) 8.0 10.3) 8.1 7.8 3.1(4.1)
half/most/all 10 17.0 18.9) 8.6 10.5) 7.2 7.6 3.6(4.5)
Bowels not emptied
comple tely:neve r 20 21.6 23.8) 10.9 13.4) 10.0(9.~0 4.7(5.9)
occas. 29 22.2 22.2) 12.3 12.1) 8.6 8.7 3.9(5.2)
half 12 17.7 19.9) 7.8 9.7) 8.3 8.7 2.7(3.7)
most/all 11 16.8 18.3) 7.1 9.1) 8.3 8.5 2.1(3.9)
Have to open bowels
urgently:never 16 19.2 20.6) 10.0 11.0) 9.1 8.7 3.8(4.7)
occas. 38 23.0 24.1) 12.5 13.4) 9.6 9.5 4.3(5.9)
half 10 13.8 15.7) 6.2 7.2) 6.9 6.9 1.8(1.9)
most/all 8 18.2 19.5) 7.5 9.8) 8.6 8.3 4.7(4.7)
Stony hard stools:never 44 20.4 22.4) 11.5 12.5) 8.4 8.8 4.2(5.5)
occas. 21 19.1 21.8) 11.9 11.8) 9.1 8.9 3.6(4.8)
half/most/all 7 13.5 15.9) 6.6 5.1) 9.3 9.0 1.5(2.3)
Watery motions: never 22 19.2 20.0) 8.7 10.8) 8.5 8.3 4.0(4.8)
occas. 36 21.1 22.9) 11.0 12.0) 9.7 9.4 3.9(5.2)
half 9 17.3 19.7) 11.6 11.4) 7.8 7.7 2.3(3.9)
most 5 20.8 23.2) 14.7 12.6) 8.6 8.9 4.6(5.5)
Pain: yes 50 18.8 21.3) 9.9 11.1) 9.0 8.9 3.6(4.3)
no 22 21.3 22.4) 10.9 12.8) 8.0 8.6 4.6(6.5)
continued___
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Question No. Intakes of dietary fibre,g per day
Total Cereal Veget- Break­
able fast
Frequency of pain:never 15 22.4 22.1) 11.4 12.8) 7.6 8.5) 4.7 7.3)
occas. 37 19.8 21.8) 9.6 11.3) 9.1 9.2) 3.5 4.0)
half 9 24.1 24.3) 14.5 14.1) 9.3 8.8) 4.3 5.6)
most 6 18.5 15.1) 5.3 6.7) 7.4 7.3) 2.8 3.8)
daily 5 19.0 21.8) 8.8 11.8) 9.8 9.2) 2.3 5.5)
Wind: never/occas. 19 16.9 19.9) 8.1 10.4) 8.0 8.2) 3.9 4.8)
half/most 17 20.5 20.8) 12.3 11.1) 8.6 8.5) 3.4 3.6)
daily 16 17.4 22.5) 9.3 13.1) 8.7 8.3) 6.2 7.1)
>twice daily 20 20.6 23.2) 11.0 12.0) 9.6 10.2) 4.0 4.6)
Gurgling in tummy:never 15 22.4 24.0) 11.9 13.3) 9.1 9.4) 5.6 6.7)
occas. 25 19.2 22.1) 10.4 11.8) 9.1 9.0) 4.3 5.3)
half 5 23.3 21.6) 15.8 12.6) 7.1 8.0) 3.9 4.5)
most 20 17.7 19.2) 7.2 9.5) 8.6 8.4) 2.7 3.9)
daily 7 20.8 22.0) 13.5 12.6) 7.8 8.7) 2.1 3.4)
Distended abdomen:never 22 19.2 22.2) 9.6 11.8) 9.3 9.3) 4.6 5.4)
occas. 24 20.1 21.7) 10.4 11.7) 8.9 8.5) 3.8 4.6)
half 7 16.7 17.8) 10.1 9.1) 8.5 7.7) 3.3 3.4)
most 9 18.5 20.8) 7.5 10.6) 8.6 8.8) 3.7 4.3)
daily 10 23.1 23.6) 13.7 13.6) 8.1 9.4) 4.3 6.4)
Patient feeling that
bowels are normal:always 10 19.3 21.1) 10.9 11.4) 8.2 8.9) 4.3 5.6)
mostly 31 22.9 23.4) 12.3 12.9) 9.8 9.3) 3.6 5.4)
Chalf 15 17.6 21.1) 9.6 10.9) 8.6 8.8) 3.5 4.4)
not at all 16 16.6 19.1) 7.3 10.1) 8.1 8.0) 3.8 4.1)
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Appendix 13. Intake of dietary fibre, cereal fibre, vegetable fibre 
(including fibre from fruit), fibre at breakfast at end of study and 
changes in frequency of patients' symptoms between beginning and end of 
the study.
(0 = symptoms gone; 1 = symptoms less often; 2 = symptoms the same; 3 = 
symptoms more often.)
Values are medians with means in parenthesis.
Symptom (patients No. Intake of dietary fibre, g per day
presenting) Change Total Cereal Veget- Break­
able fast
Constipation(n 30) 0 16 22.4 22.8) 12.2 12.2) 9.2 8.6) 6.1 6.2)
1 8 19.9 21.1) 9.2 10.4) 10.0 9.8) 3.8 4.4)
2 2 21.7 21.7) 13.0 13.0) 7.5 7.5) 3.3 3.3)
3 4 16.8 17.4) 10.1 10.3) 6.0 6.3) 1.2 1.7)
Diarrhoea(n 47) 0 14 27.2 25.5) 12.6 14.1) 10.3 9.7) 4.8 6.0)
1 10 16.3 19.3) 6.9 10.4) 8.4 7.4) 3.2 3.8)
2 8 23.3 26.6) 15.8 15.1) 9.2 9.6) 8.6 7.5)
3 15 16.8 19.1) 7.5 9.6) 7.6 8.5) 1.9 3.9)
Mucus with motions 0 17 22.4 22.9) 11.4 12.3) 9.1 9.2) 4.5 5.9)
(n 43) 1 9 17.6 19.6) 8.5 10.8) 8.3 8.0) 2.8 3.9)
2 13 16.9 18.3) 7.0 9.1) 8.5 8.1) 2.6 3.8)
3 4 19.1 20.5) 13.1 13.7) 5.5 6.1) 5.8 6.6)
Bowels not emptied 0 13 27.1 26.1) 11.5 14.6) 10.5 10.2) 5.3 6.6)
completely( 65) 1 22 16.8 19.6) 7.9 10.5) 8.1 7.7) 3.9 4.7)
2 21 22.3 23.2) 11.9 12.0) 10.0 9.9) 3.6 5.2)
3 9 17.4 18.3) 7.4 9.5) 7.8 7.9) 2.1 3.1)
Have to open bowels 0 7 18.1 17.9) 5.5 8.5) 9.1 8.5) 2.3 3.4)
urgently(n 63) 1 13 16.9 20.3) 10.1 11.4) 9.3 8.1) 3.9 5.3)
2 34 20.0 22.7) 11.6 12.3) 8.6 9.1) 3.6 5.0)
3 9 22.3 21.2) 11.4 10.3) 8.6 9.0) 4.5 4.7)
Stony hard stools 0 23 19.8 21.1) 10.4 11.9) 7.8 8.0) 3.4 5.2)
1 6 15.0 16.8) 7.3 7.6) 9.0 8.5) 2.5 2.3)
2 11 22.9 23.1) 12.9 12.5) 10.2 9.8) 3.9 5.7)
3 12 17.4 19.6) 8.8 9.2) 8.6 8.3) 4.1 3.7)
Watery motions(n 59) 0 9 19.2 20.7) 8.8 12.0) 8.1 7.5) 4.4 4.7)
1 16 17.9 20.9) 8.8 10.1) 10.1 9.1) 2.8 3.9)
2 24 23.6 24.1) 14.0 13.6) 9.2 9.2) 4.5 5.9)
3 10 20.1 20.4) 10.4 10.9) 7.9 8.7) 3.2 4.7)
continued...
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Symptom (patients No. Intake of dietary fibre, g per day
presenting) Change Total Cereal Veget­
able
Break­
fast
Pain(n 68) 0 19 20.1(22.8 11.4(13.0) 8.1(8.8) 4.7(6.7)
1 25 19.1(21.8 12.5(11.6) 9.3(9.0) 3.6(4.4)
2 21 17.3(19.0 9.3(9.0) 8.5(8.6) 2.6(3.7)
3 3 30.8(26.0 15.0(15.1) 11.1(9.3) 4.1(6.6)
Wind(n 72) 0 1 14.3(14.3 6.5(6.5) 7.6(7.6) 2.1(2.1)
1 24 19.6(21.7 10.1(11.8) 9.2(8.7) 3.6(5.3)
2 24 21.3(22.9 11.9(11.9) 9.6(9.7) 4.2(5.4)
3 23 19.0(20.5 10.3(11.3) 8.3(8.1) 3.4(4.2)
Gurgling in stomach 0 6 19.7(19.6 9.0(9.8) 8.4(8.6) 3.7(4.3)
(n 62) 1 18 20.4(21.1 10.0(11.4) 8.4(8.5) 3.4(4.7)
2 22 17.1(21.4 8.7(11.2) 9.0(8.9) 3.5(4.7)
3 16 18.3(20.8 11.0(11.1) 8.8(8.8) 3.7(4.2)
Distended abdomen 0 8 19.7(20.6 10.1(11.6) 7.3(7.9) 4.9(6.3)
1 19 17.6(20.0 10.1(10.7) 8.3(8.1) 4.1(4.3)
2 26 21.5(21.0 11.9(12.7) 8.9(9.0) 4.2(5.8)
3 8 16.6(17.5 8.7(8.8) 7.9(8.0) 2.8(2.4)
Patient feeling 0 8 19.3(20.0 10.9(10.6) 8.2(8.3) 4.3(4.8)
that bowels are 1 20 17.2(22.0 10.5(12.2) 8.6(8.4) 3.6(5.6)
normal(n 70) 2 33 22.3(21.5 11.5(11.4) 9.1(9.0) 3.7(4.5)
3 9 17.4(21.7 7.4(11.1) 9.1(9.2) 3.7(4.5)j
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Journal o f H um an N utrition and Dietetics (1989), 2, 429-435
A survey of high-fibre diet-sheets used 
in the treatment of irritable bowel 
syndrome in Great Britain
Janet P. Lambert* and J. W. T. Dickerson
School of Nutritional Science, Robert Gordon’s Institute of Technology,  
Kepplestone  Premises, Queen’s Road, Aberdeen, AB9 2PG and  Division of 
Nutrition & Food Science, Department of Biochemistry, University of Surrey, 
Guildford GU2 5XH, UK
Forty high-fibre diet-sheets used in the treatment of irritable bow el syndrome 
(IBS) were surveyed. They varied in their design and layout, presentation of 
information and in the dietary advice they provided. Although som e thought 
had gone into their production, there was room for im provem ent by the use of 
published guidelines on instructional text design. Information on the amount of 
bran and fluid to take, and the degree of em phasis on the importance of 
consum ption of specific fibre-rich foods, was inconsistent. Daily meal plans, 
where provided, were open to w ide interpretation, so that intakes of less than 
20 g of dietary fibre per day were possible w hilst adhering to the suggested  
plans.
Key words: survey, dietary fibre, diet-sheets, treatment of irritable bow el
syndrome.
Introduction
A large proportion  of patien ts  referred  to 
gastroenterologists have a final diagnosis of 
IBS (Switz, 1976; Ferguson et al., 1977; 
H arvey et al., 1983) and  during  the  1970s 
the m ajority  of B ritish gastroenterologists 
w ere using e ith e r b ran  or a high-fibre d iet 
for th e  trea tm en t of th is  condition  (M ann­
ing & H eaton, 1976). M ost hospital d ie tetic  
departm en ts now  produce a high-fibre 
d ie t-shee t w h ich  is used  to reinforce v er­
bal in struc tions given to patien ts by a 
d ie titian . Some d ie t-sheets m ay be given to 
patien ts  by  physic ians w ithou t involving 
d ie titians. T he quality  of in struc tiona l lit­
e ra tu re  available to take hom e m ight be
* Correspondence: Janet Lambert, Meat and 
Livestock Commission, W interhill House, 
Snowdon Drive, M ilton Keynes, Bucks, 
MK6 1AX.
expected  to affect p a tien t m otivation  and  
com pliance w ith  the  d ie tary  regim e. A l­
though  a n u m b er of articles rev iew  re ­
search  on in struc tiona l tex t (Wright, 1977; 
H artley, 1981; Duffy & W aller, 1985), none ’ 
of these refer to d ie tary  instruc tions. W ell 
designed die t-sheets, using  criteria  such  as 
page size, w ord  length , sen tence com plex­
ity, spacing, type of p rin t and  headings, 
colour and  use of active voice, shou ld  aid 
patien t com prehension  and  re ten tio n  of 
inform ation. A n attractive  p resen ta tion  
m ay also be im portan t for p a tien t m o tiva­
tion  (Duchastel, 1978).
As part of a study  of the  value of 
high fibre d ie tary  prescrip tions for p atien ts  
w ith  IBS (Lam bert et a l ,  in  p reparation), 
the  su rvey  described  here  w as u n d e rta k en  
to assess the  quality  of w ritten  h igh fibre 
d ie tary  in struc tions availab le for these  
patients.
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Method
In 1983 a request w as p laced in  the 
m onth ly  new sle tte r of the  B ritish D ietetic 
A ssociation for copies of high-fibre diet- 
sheets used  for patien ts w ith  IBS. Forty 
exam ples w ere  received, and  these w ere 
assessed for design and  layout, p resen ta­
tion  of inform ation  and  the  d ie tary  in s tru c ­
tions given. W here th e  sheets inc luded  
daily  m eal plans, the  am ount of d ie tary  
fibre a p a tien t m ight be expected  to con­
sum e if com plying w ith  the  d ie t-sheet 
in struc tions w ere  calculated . In each case a 
possible m ax im um  and  m in im um  fibre 
in take w as calcu la ted  for a w om an w ith  an 
energy req u irem en t of 7.6 MJ and  a m an 
w ith  an  energy req u irem en t of 10.5 MJ.
Results
T he 40 high-fibre d ie t-sheets received  
varied  w idely  in  th e ir  design and  layout, 
p resen ta tion  of in form ation  and  die tary  
advice th a t they  provided.
Design and layout
Tw enty-five w ere A5 size (210X148 mm), 
eleven  A4 (297 X 210 mm), th ree  A4 folded 
in  th ree  and  one 120 by  180 mm. Tw enty- 
five w ere w hite , ten  cream , beige or ye l­
low, th ree  green, one b lue and  one pink. 
S even teen  w ere  p rin ted  in  black, six teen  
w ere  in  s tandard  typed  script, tw o in  
heavy, clear type and  one in  w h ite  p rin t 
(on dark  green). A part from  one sheet, they  
all had  headings in  a d ifferen t style from  
the  b u lk  of the  scrip t and  som e had  m ore 
th a n  one style of heading. S ix teen  had  
headings in  u n d erlin ed  capitals, fifteen in  
heavy  type, fourteen  in  capitals, ten  in  
u n d erlin ed  low er case and  one in  a d iffer­
en t p rin t style. M ost used  capitals for 
e ith e r the  title , headings or for em phasis, 
a lthough  one used  them  for the  w hole diet- 
shee t and  one used  them  for half the  sheet. 
O nly five d id  not use w ords in  capitals at 
all.
O nly five used  any form  of blocking for 
th e ir  te x t b u t 28 left p len ty  of b lank  spaces 
be tw een  pieces of inform ation. O nly 12
had  illustrations, m ostly  line draw ings 
w h ich  w ere decorative ra th e r th an  in for­
m ative. O nly 19 kep t to a com pletely 
consisten t form at.
Presentation of information
Thirty -six  of the  d ie t-sheets had  an  in tro ­
duction, 19 a sta tem en t of objectives, 26 a 
definition of a high-fibre d iet or d ie tary  
fibre, b u t only four had  a sum m ary. 
T w enty  used  m ostly  the active voice, 
seven  m ostly  the  passive voice and  13 
m ixed  the  two. T w enty-n ine used  only 
functional headings and  11 used  headings 
w hich  w ere in form ative or partia lly  in for­
m ative. In 28 the title  of a section  always 
m atched  the  inform ation  in  th a t section, in  
n ine  the  title  m atched  som etim es b u t not 
alw ays and  in  th ree  they  did not m atch  at 
all.
In most, the  length  of the  lines w ere kep t 
short, although  eight did have at least one 
line w ith  m ore th an  70 characters. T hirty- 
six had  at least one sen tence of m ore than  
20 words, 16 had  at least one sen tence of 
m ore th an  30 w ords, and  six had  at least 
one of m ore th an  40 words. N ine sheets 
never had  m ore th an  tw o ideas in  a 
sentence, b u t ten  had  sen tences w ith  four 
or m ore ideas. All had  less th an  seven 
sen tences in  each block of inform ation.
Dietary information
All d ie t-sheets gave general in form ation 
about foods w hich  are high in  fibre. 
Tw enty-five gave a daily  m eal p lan  bu t 
only tw o gave m ore specific m eal ideas. 
Tw elve gave recipes, in  som e cases a 
separate recipe booklet being available.
Bran w as m en tioned  on all b u t four 
sheets. E leven recom m ended  b ran  for 
everybody, 15 suggested using it if neces­
sary, th a t is if o ther d ie tary  changes w ere 
not effective, n ine  said use it ‘if advised  by 
e ith er the  doctor or d ie titian ’ and  one 
advised it only for diabetics or w eight 
reducers. T here  w as considerable v aria ­
tion  in  the quan tity  of b ran  recom m ended  
and  m ost gave a range. S tarting levels 
suggested in c lu d ed  1 teaspoon per day, 2 
teaspoons per day, 1 teaspoon 3 tim es a
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day, 2 teaspoons 3 tim es a day, 1 heaped  
teaspoon 3 tim es a day, 2-3 teaspoons 
tw ice a day, 1 dessertspoon  per day and  1 
tablespoon per day. A gradual increase in  
the  quan tity  of b ran  taken  w as advised  in  
27 of the  36 sheets w hich  suggested taking 
it. All b u t one gave suggestions on how  to 
take the  bran.
T w enty  em phasised  using pulses, five 
did not m en tion  them  at all and one said to 
trea t them  w ith  care. All b u t five advised  
patien ts to eat th e  skins of apples a n d /o r  
potatoes. All b u t four m en tioned  eating 
dried  fru its a n d /o r  n u ts  som ew here on the 
d iet-sheet, four m ade a special m en tion  of 
includ ing  them  in  the  diet, b u t one said to 
trea t them  w ith  care. T en sta ted  tha t 
patien ts shou ld  avoid refined or sugary 
foods. O nly one p laced special em phasis on 
th e  im portance of tak ing  breakfast.
A ll b u t five sheets em phasized th a t it is 
im portan t to d rink  e ith er ‘ad eq u ate’, 
‘p len ty ’ or ‘enough’ fluid w hile  follow ing a 
h igh fibre diet. V ariable daily  am ounts 
w ere suggested: 2-3 pints, 2 j-3  pints, 3 
pints, 3-4  pints, at least 4 pints, at least 1 
litre , I 3 litre, at least 6 cups, 6-8 cups, at 
least 8 cups, 8-10 cups. Six just said to 
d rink  p len ty  and  two said just increase 
fluid in take.
For patien ts com plying w ith  the daily 
m eal p lans w h ich  w ere given, the  m ean 
m in im um  fibre in take possible was 17.3 g 
(range 12.0-25.0 g), the  m ean  high in take 
for a 10.5 MJ energy req u irem en t was 79.5 
g (range 66.1-95.9 g), and  the  m ean  high 
in take for a 7.6 MJ energy req u irem en t w as 
71.2 g (range 60.5-89.6 g). All those in  
w hich  th e  m in im um  fibre calcu la ted  was 
m ore th an  20 g per day inc luded  10 g b ran  
th ree  tim es a day. M enus devised from  the 
daily  m eal p lan  of th ree  of the  d iet-sheets, 
con tained  less th an  13 g d ie tary  fibre.
Discussion
T here are no definite ru les about how  
d ie tary  in form ation  should  be p resen ted  in  
the  w ritten  form. R esearch on prose and  
instruc tiona l tex t, although not rela ted  
specifically to d ie tary  topics, has produced
guidelines w hich  can be helpfu l to those 
w ho are designing diet-sheets.
A colourful d ie t-shee t w ith  photographs 
w ill be appealing  to the  eye and m ay be 
b e tte r for pa tien t m otivation  than  sim ple 
b lack type or p rin t on a w h ite  background  
(Duchastel, 1978). A few  of the  d ie t-sheets 
in  th is su rvey  did use co loured paper, b u t 
th is  w as probably  to help  the d ie titian  
d istingu ish  them  from  o ther types of diet- 
sheet as w ell as to im prove th e ir  appear­
ance. O ne had  w h ite  p rin t on a dark  green 
background  w hich  actually  lessens clarity  
(Hartley, 1981). Cost is the  m ain  constra in t 
in  the p roduction  of d ie t-sheets and  p re ­
vents d ie tetic  departm en ts producing  
glossy lite ra tu re  w hich  w ould  com pare 
w ell w ith  th a t available from  food and 
drug com panies. This seem s to be an u n fa ir 
constra in t as d ie t-sheets are one of the 
m ain  tools used  by a d ie titian  and cost a 
fraction of o ther trea tm en ts such  as drugs. 
P erhaps d ie titians w ill have to prove th a t 
sm arter d ie t-sheets are m ore effective b e ­
fore the  budget for them  is increased. 
M any of the  d ie t-sheets ob ta ined  for th is 
su rvey  w ere p rin ted  and  th is  im proved  
th e ir  appearance. H ow ever, 16 w ere  in  
o rd inary  type w hich  was no t alw ays very  
clear. A ppearance was also enhanced  in  
som e sheets by the  use of line draw ings. 
T hese w ere  m ostly  decorative b u t w ere not 
u sed  in  a w ay th a t m ight help  the  read er to 
u n d erstan d  and  re ta in  the  in form ation  
p resen ted  (Carter, 1985).
A d ie t-shee t shou ld  be of a size w h ich  is 
su itab le  for its use (Hartley, 1980). It 
shou ld  not take up too m uch  room  w h en  
laid  on th e  k itchen  w ork-top and  shou ld  be 
easily carried  in  a handbag  or b reast 
pocket. A n A4 sheet fo lded in  th ree  
(2 1 0 X 1 0 0  m m  w hen  folded) or A6 
(148 x 105 m m ) w ould  be su itab le , b u t only 
four w ere as sm all as this. The m ost 
com m on size, A5 (2 1 0 X 1 4 8  mm), w ould  
not fit in to  sm all handbags or b reast pock­
ets w ith o u t first being folded again.
The w hole of any  p rin ted  docum en t 
shou ld  be of a consisten t style (Horn, 1985; 
O rna, 1985). H eadings shou ld  be of a 
consisten t style, o therw ise com prehension  
is im peded  (Glynn & DiVesta, 1979), b u t 
d ifferen t from  the  rest of the  tex t (Hartley
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& T ruem an, 1983). M ost of the  d ie t-sheets 
d id  have headings in  an  a lternative  prin t, 
b u t they  w ere often in  m ore th a n  one style.
U nderlin ing  can be used  if a d ifferent 
p rin t style is not available (Wright, 1977) 
and  th is was a tech n iq u e  used  for bo th  
headings and  for h igh ligh ting  in  som e of 
the  diet-sheets. C apital le tters, o ther th an  
in itia l le tte rs of key w ords, shou ld  not be 
used  for headings (Poulton 1967; Foster & 
Coles, 1977) as it has long been  recognized 
th a t these are less easily  read  th an  w ords 
in  low er case (T inker & Paterson, 1928; 
P oulton & Brown, 1968). D espite this, half 
of one d ie t-shee t and  the  w hole of ano ther 
w ere p rin ted  in  capital le tters, and  all b u t 
five of the  d ie t-sheets had  at least one w ord 
in  capitals.
Spacing of sen tences and  ideas is also 
im portan t for help ing  the  reader (Hartley & 
B urnhill, 1976) and  m ost of the  d ie t-sheets 
d id  leave space b e tw een  pieces of in form a­
tion. Few  how ever p resen ted  th e  in form a­
tion  in  ‘b locks’, a techn ique  w hich  is 
though t to im prove com prehension  and  
re ten tion  of in form ation  (Frase & 
Schw artz, 1979).
Instructional te x t shou ld  have an  in tro ­
duction  in  w h ich  its purpose is exp lained  
(Carter, 1985). In a high-fibre d ie t the  term  
‘fibre’ shou ld  be exp lained  as m any people 
do not u n d erstan d  the  te rm  and  some 
believe th a t m eat is a good source (Whi- 
chelow , 1987). M ost of the  d ie t-sheets in  
th is  su rvey  did  have an  in troduction  of 
som e sort, a lthough  few er than  half stated  
the  objectives of the  diet. Few  sum m arized  
the  m ain  ideas at e ith e r the  beginning or 
end, a techn ique  also considered  helpfu l in 
instruc tiona l lite ra tu re  (Hartley & Davies,
1976). H ow ever as d ie tary  leaflets are 
generally  short, a . sum m ary  m ay not 
greatly  im prove the  reten tion  or u n d e r­
standing  of the  in form ation  p resen ted .
It is agreed th a t it is easier to follow 
in struc tions given in  the  active ra th e r than  
the  passive voice (Wright, 1977; H artley, 
1981; Felker, R edish  & Peterson, 1985), b u t 
only half the  d ie t-shee ts used  the  active 
voice th roughou t the  text. Good use was 
m ade of headings w h ich  help  the  reader 
scan the  m ateria l for the  location of the 
in form ation  he w ants (Foster & Coles,
1977). H ow ever, to avoid confusion, it is 
im portan t th a t headings accurately  reflect 
the  con ten t of the  tex t below  (Horn, 1985) 
and  th is w as not alw ays the  case. M ostly 
headings w ere  not inform ative so the  user 
had  to read  th rough  the  accom panying tex t 
before gaining any inform ation. G reater 
use of in form ative headings m ight resu lt in  
p atien ts gaining som e inform ation even if 
they  only took a cursory  glance at th e ir  
d ie t-sheets. H artley  & T ruem an  (1983) 
have show n th a t headings, e ith er as s ta te ­
m ents or questions, help  th e  reader to 
recall inform ation. H erald ic headings are 
being used  increasingly  in  inform ative 
lite ra tu re  for the  general public  and  m ight 
also be used  to advantage in  diet-sheets.
W ritten  in struc tiona l in form ation 
shou ld  use com m on w ords and  have short 
line lengths of betw een  50-70 characters 
for easy scanning (Felker et ah, 1985), and 
th is  w as ach ieved  by m ost diet-sheets. 
Sentence length  is a handy, easily  m ea­
su red  guide to sen tence com plexity , w hich  
affects readability . Therefore, as a general 
ru le  sen tences in  instruc tiona l lite ra tu re  
shou ld  ideally  have no m ore th an  20 
w ords, although  20-30 w ords is probably 
satisfactory. S entences of 30-40 w ords 
shou ld  be avoided and  any contain ing 
m ore than  40 shou ld  definitely  be rew rit­
ten  (Hartley, 1981). P referably  each sen ­
tence shou ld  only contain  one clause for 
easy com prehension, b u t certain ly  not 
m ore th an  two. All the  d ie t-sheets had  
qu ite  sm all am ounts of in form ation  in  each 
section, all falling w ell w ith in  the  gu ide­
lines of M iller (1956), w ho suggested th a t 
h um ans have lim ited  short-term  m em ory 
of seven item s of inform ation  plus or 
m inus two.
T he ideal w ay of p resen ting  in s tru c ­
tional tex t is not know n and  w ill vary 
according to the  type of in form ation  to be 
conveyed and  the  type of user. Little is 
know n about the  best w ay of presen ting  
w ritten  d ie tary  in struc tions although from 
th is study  it appears th a t th e re  is consider­
able room  for im provem ent in  the  p resen ­
ta tion  of high-fibre d ie t-sheets. C learly 
th e re  is a need  for som e research  into this 
im portan t aspect of d ietetics.
Instructions are often  easier to follow  if
exam ples are given (Carter, 1985). Ideas of 
how  to take b ran  and  daily  m eal plans 
w ere given on m any d ie t-shee ts b u t the re  
w ere few  cookery tips or suggestions for 
com piling specific m eals. R ecipes w ere 
generally  no t inc luded  and  do seem  u n ­
necessary  as the re  are m any  su itab le  cook­
ery books available to buy  or to borrow  
from  a library.
The advice given on w h e th e r  to take 
b ran  and  th e  am ount to take varied. Some 
die tetic  departm en ts m ay advise all th e ir  
patien ts to take it because they  know  from  
experience th a t it could  be difficult to 
persuade them  to change from  eating w hite  
to w holem eal bread. Most, b u t not all, 
advised  a g radual increase in  th e  am ount 
of b ran  taken. This is im portan t o therw ise 
patien ts are likely  to experience m ore 
flatulence, abdom inal d istension  and pain  
and  m ay therefore d iscontinue the  p re ­
scrip tion  (Floch, 1981; Brodribb, 1983). The 
in itia l dose of b ran  th a t patien ts w ere 
advised  to take varied  considerab ly  b e ­
tw een  sheets. An ideal starting  does has 
not been  reported  although  in itia l doses of 
one teaspoonful (Floch, 1981) and  one 
heaped  tablespoonful (Heaton, 1983) have 
been  suggested.
Pulses, n u t and  d ried  fru its are concen­
tra ted  sources of d ie tary  fibre, so stric tly  
speaking th e ir  consum ption  by patien ts on 
a high-fibre d iet shou ld  be encouraged. 
How ever, pu lses are know n to exacerbate 
w ind  (Davies, 1971; Leeds et al., 1982), a 
com m on sym ptom  of IBS. Also, nuts, 
pulses and  d ried  fru it can aggravate sym p­
tom s in  som e IBS patien ts (C haudhary  & 
Truelove, 1962; F ielding & M elvin, 1979). It 
appears from  the varie ty  of advice given 
regarding these foods th a t d ie titians are not 
certain  w h e th e r to adivse them  for patien t 
w ith  IBS.
T here w as m ore un iform ity  regarding 
the  advice to eat the  skins of apples and  
potatoes. Potato skin  is very  th in , and  
constitu tes a fraction of the  w eight of the  
w hole potato, so th e  d ie tary  fibre con ten t of 
100 g w ith  sk in  is the  sam e as th a t of an  
equ ivalen t w eight of flesh only (R. Faulks, 
personal com m unication). Sim ilarly, a l­
though  apple skins contain  m ore th an  
tw ice as m uch  d ie tary  fibre as the flesh
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(Southgate, 1986), the to tal w eight of d is­
carded  sk in  is sm all. T herefore, the  em ­
phasis p u t on the  consum ption  of skins 
does not seem  w arran ted  and  m ight pu t 
som e patien ts off eating these  foods a lto ­
gether.
If patien ts are to increase th e ir  in take of 
fibre by eating m ore w holem eal foods, 
w ith o u t an  associated energy increase, 
they  w ill have to reduce th e ir  consum ption  
of products contain ing  sugar, fats and  
w h ite  flour. O nly a q u arte r of the d iet- 
sheets suggested th a t patien ts shou ld  re ­
duce th e ir  refined or sugary food in take 
and none suggested they  reduce th e ir  
in take of fats. H ow ever, five d id  state th a t 
it w as very  im portan t th a t patien ts  avoided 
w h ite  flour and  any th ing  m ade from  it, 
w h ich  gave the  m islead ing  im pression  th a t 
it was b e tte r to do w ith o u t b read  altogether 
if only w h ite  w as available.
Breakfast is a m eal th a t can  con tain  large 
am ounts of d ie tary  fibre if a w holegrain  
breakfast cereal and  w holem eal b read  is 
eaten. It w as su rp rising  the re fo re  th a t only 
one d ie t-shee t p laced a special em phasis 
on the  im portance of tak ing  breakfast. 
Also, eating  is im portan t for stim u la tion  
m ass propulsion  of colonic conten ts 
(Ritchie, 1968a; R itchie, 1968b; H oldstock 
et al., 1970). As m orn ing  is the  tim e w hen  
m ost people experience th e  call to stool, 
eating breakfast, even  if no t rich  in  fibre, 
could  be im portan t to the  m anagem ent of 
patien ts suffering  from  constipation .
M any of the  d ie t-shee ts in c lu d ed  in  th is 
su rvey  recom m ended  an  increase  in  fluid 
in take w hile  consum ing m ore fibre, espe­
cially if tak ing  bran. The reason  given for 
th is advice w as th a t as b ran  acts by absorb ­
ing w ater it w ill not be efficacious un less 
additional w ate r is supp lied  w ith  it. H ow ­
ever, increasing  the  fibre con ten t of an 
in d iv id u a l’s d ie t by approx im ate ly  10 g 
resu lts  in  an  increase in  the  stool w eight of 
less than  100 g (Eastwood et a l ,  1973), so 
increasing fluid in take seem s u n lik e ly  to 
be im portan t un less a p a tie n t’s p rev ious 
in take w as low er th a n  norm al. A lthough 
th is  is com m on in  the  e lderly  constipa ted  
patien t it is un like ly  to be so in  IBS. As the  
advice to increase fluid in take w h ils t ta k ­
ing b ran  is poorly based, it is perhaps not
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su rp rising  th a t the re  w as a lack of agree­
m en t about how  m uch  fluid shou ld  be 
taken.
T he energy intakes, used  for the  ca lcu la­
tions of d ie tary  fibre in take possible by 
p atien ts  adhering  to th e  in struc tions on the  
d ie t-sheets, w ere chosen in  order to be 
sim ilar to average in takes w hich  have been  
recorded  for seden tary  m en and  w om en, 
b u t w ere less th an  th e  recom m ended d ie t­
ary allow ances (D epartm ent of H ealth  and  
Social Security, 1979).
F ibre in takes of patien ts follow ing the 
d ie t-shee ts could  be qu ite  variable d e­
pend ing  on th e ir  in te rp re ta tion  of the 
instructions. Some ind iv idual varia tion  is 
doubtlessly  in ten tiona l as patien ts are n o r­
m ally  advised  to adjust the  d iet to su it 
th e ir  ow n requ irem en ts for sym ptom  relief 
(Heaton, 1986). H ow ever, as a m ean  daily 
in take of 30 g of d ie tary  fibre has been  
recom m ended  for the  w hole population  
(National A dvisory C om m ittee on N u tri­
tion  E ducation, 1983), a d ie t w h ich  can 
provide less th an  20 g d ie tary  fibre per day 
can hard ly  be called  a ‘high fibre’ diet. It is 
ev iden t th a t d ie t-sheets w ill need  to be 
m uch  m ore specific about the  am ounts of 
f ib re-rich  foods to be ea ten  each day in  
o rder to be certa in  th a t the in takes of all 
com plian t patien ts are h igh enough. O nly 
the  m enu  plans w hich  inc lude 30 g of 
unprocessed  b ran  per day ensu red  an 
in take  of as m uch  as 20 g of d ie tary  fibre. 
T his is a considerable am ount of b ran  and  
it w ou ld  requ ire  a patien t to be w ell 
m otivated  or even  obsessional to consum e 
it every  day. C alculation  of m axim um  fibre 
in takes possible w hile  adhering  to the 
daily  m eal plans, dem onstrated  th a t the 
inc lu sion  of unprocessed  b ran  is qu ite  
unnecessary , p roviding th a t m ore specific 
advice is given about advisable am ounts of 
high-fibre food to be included.
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